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AND FARM MANAGEMENT 
ADRIAN H. LINDSEY IN CHARGE
Balancing Milk Receipts with Fluid Demands. Seasonal swings in 
milk production create a problem for single plant dealers in balancing 
milk receipts with fluid needs. The receipts and utilization for November 
1955 and June 1956 for about 600 dealers located in Massachusetts Milk 
Control Areas were summarized, and are ready to be analyzed. Interstate, 
Federal Order sources and intermarket movements between about 35 
Massachusetts areas are shown. An analysis will be attempted of the degree 
of evenness of production, amount of short buying, and quantity of surplus 
handled. These factors will suggest how economical the intermarket 
movements of milk are and provide opportunity for suggestions for 
improvements.
Preliminary observation suggests that most of these dealers find sur­
plus handling uneconomical and therefore try to restrict receipts to about 
fluid needs. This decision by dealers has an important intermarket effect 
on the proportion of surplus on the relative returns to producers, and on 
the total milk transportation bill.
— H. G. Spindler, Marcel Daneau, 
Mrs. Robert O’ Rielly
Bulk Tank H andling o f Milk. Cost figures for a year’s operation for 
about 15 tankers of about 2,000 gallon capacity have been assembled. It 
is planned to obtain more cost records before applying costs to previously 
obtained time records. This data will help crystallize concepts on the relative 
importance of such factors as miles covered, size of pick-ups, and every- 
other-day pickups.
Generally, assembly costs may decrease with bulk tanks, largely 
because of more volume per milk traveled and fewer man hours used with 
every-other-day pickup. But for small pickups and short distances, bulk 
tank hauling may be more expensive. Bulk tank pickup however, is physi­
cally easier, facilitates more sanitary handling, and adds a flexibility in 
operations which will result in profound changes in milk marketing.
— H. G. Spindler
D istribution of Milk with Volume P ricing and Multiple Containers.
Prior research indicates that size of customer order is the prime 
factor affecting distribution cost for a quart of milk. Four quarts can be 
served to 150 customers daily on a retail route in almost the same time as 
with 3 quarts per serve. With $20 labor cost and $5 daily for truck, 450 
units means 5.6 cents cost, but with 600 units, costs are reduced to 4.0 
cents.
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Analysis was made of order size of 1,700 families on 10 routes of three 
companies in Massachusetts before using volume pricing and after using 
volume pricing for about a year. Under volume pricing, instead of perhaps 
24 cents for each quart of milk, a ten-cent service charge may be applied 
and each unit charged at 21 cents each.
The summary data indicates an increase from 3.0 to 3.6 units per 
serve. Those customers who quit had below average serves, those that con­
tinued increased their orders, new customers had larger than average 
orders, and many small order customers took milk less frequently.
The resulting price decrease of about six-tenths cent per unit, if 
applied on even one-forth of total sales in Massachusetts, would save more 
than a million dollars annually to consumers. Potential reduction in cost 
probably would be larger than the six-tenths cents reduction in price.
H. G. Spindler, Marcel Daneau, and 
Richard Parent.
Selling flowers in supermarkets. In endeavors to find new market 
outlets for expanded flower production, supermarkets have attracted the 
interest of growers. These high-traffic stores seem a natural to capture the 
potential new market for using flowers in everyday life and in homes.
Experience in offering prepackaged cut flowers and diverse potted 
plants in five supermarkets in Boston Metropolitan areas showed the follow­
ing average weekly sales per store at wholesale prices: for cut flowers 
$24.58 in 1956 and $23.16 in 1957, for potted plants $93.04 in 1956 and 
$66.27 in 1957. The retail markup was one-third of the wholesale price. 
There was considerable variation among individual stores, the best stores 
selling 26-30 percent more of cut flowers and 30-67 percent more of potted 
plants than the average. Sales from November through May were con­
siderably higher than in the summer and fall.
Cut flowers consisted mostly of carnations of assorted colors, six or 
more blooms to a bunch, selling for 89c at retail. Some glads and chrysan­
themums were offered during the summer and fall, and corsages at Mother’s 
Day. Wholesale unit price averaged 62.6c in 1956 and 62.0c in 1957. In 
potted plants, the variety included about 50 species of foliage and flowering 
plants, retailing for from 19c to $5.25. Wholesale price per unit averaged 
52.5c in 1956 and 57.9c in 1957. Units retailing for more than one dollar 
moved slowly. While lilies for Easter sold readily, a beautiful crop of 
poinsettias offered for Christmas caused disappointment.
Spoilage losses constitute a considerable cost item in low-markup sales. 
They averaged for cut flowers 7.3 percent in 1956 and 6.0 percent in 1957, 
with notable variations among stores, bosses in potted plants were higher, 
averaging 10.3 percent in 1956 and 10.0 percent in 1957, showing also 
marked variations among stores. Some of the unsalable potted plants can 
be saved— at a cost reducing the total loss somewhat.
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Many problems, such as adjusting production to demand of low-cost 
units, delivering flowers to stores, servicing flower display racks, reducing 
spoilage losses and others, need to be solved before low-markup flower 
sales in supermarkets can be made profitable.
— Elmar Jarvesoo.
Boston W holesale Flower Market. Located on Tremont St. and Warren 
Ave. at the intersection of Clarendon St., the market consists of 14 inde­
pendent wholesale florists with 16 stores and of the Boston Flower 
Exchange, Inc. The latter provided trading space for about 25 commission 
men and 35 growers. Boston is the seventh-ranking wholesale flower 
market in the country, and after New York City, the second largest in the 
East. In all, over 16 million carnations, 11 million roses, million 
dozen of gladioli, 4000,000 bunches of pompons, over 50,000 dozen 
standard chrysanthemums, 70,000 dozen snapdragons and thousands of 
other flowers and plants move through the Boston flower market annually.
The Boston Fower Exchange, established in 1892 as a growers’ co­
operative to provide facilities for local growers to sell their flowers at 
wholesale, has never been in direct flower business. The shipped-in 
flowers are excluded from the Exchange floor and the commission men can 
handle only flowers from growers who have rented stall space in the 
Exchange. While most of the flowers are sold locally and picked up by 
retailers or jobbers at the Exchange, a number of commission men are 
specializing in shipping New England carnations to distant markets.
In independent wholesale firms, distribution of shipped-in flowers con­
stituted the major business, averaging 60 percent. For ten wholesalers, 
the shipped-in flowers exceeded 50 percent and only 4 firms received less 
than 50 percent of supplies from outside. Nearly three-quarters of flowers 
handled were on consignment, one-quarter purchased.
Independent wholesalers made 60 percent of sales in the store, com­
pared with 85 percent for commission men in the Exchange. Shipped-out 
flowers accounted for 19 percent of sales with independent wholesalers 
and 14 percent with commission men, delivered sales 19 percent with 
independent wholesalers, and less than 1 percent with commission men. 
Sales to mass markets and street vendors were higher with independent 
wholesalers, but did not exceed 5 percent.
Marketing charges on consigned flowers varied from less than 15 
percent up to 25 percent. As a rule, the commission was 15 percent on 
local greenhouse flowers and 20 percent on shipped-in and outdoor flowers. 
On purchased flowers about 25 percent markup was generally aimed at, 
but it varied considerably.
— Elmar Jarvesoo.
Sources o f Supply and Distribution Problem s o f tlic Ornamental 
Nursery Industry. Nurseries have been visited to find out the major 
problems faced by nurserymen. These appear to be:
1. Extending the planting season so that labor and equipment can be 
more fully utilized.
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2. Educating the consumer as to the cost of producing landscape- 
size items.
3. Short supply of specimen sizes in all items.
— E. L. Hayes.
Costs o f Consumer Services. Economic characteristics of several 
vegetables sold in retail stores in alternative product-forms were deter­
mined experimentally. The objective was to evaluate the possible effects 
of convenience foods on the consumer’s desire to maximize want-satis­
faction and on his freedom to choose among alternatives. Using cost per 
pound as the criterion of value, it was found that considerable variation 
existed within lots of a given commodity, and also among different forms of 
the same commodity. Fresh asparagus, for example, priced at 39 cents per 
bunch, ranged from 61 to 78 cents per pound; the frozen product, priced 
at an average of 46 cents per package, ranged from 97 to 108 cents per 
pound. It was found that the processed products were not inherently more 
costly than the raw products in all cases. Some foods were more costly in 
the prepackaged or processed forms; others were more costly in the raw 
or bulk forms. The experiment indicated the possible fallacy in categoriz­
ing either the raw or the processed products as the best buy under all 
conditions.
—  Robert A. Fitzpatrick, and Basil H. Bourque.
Freight Rales on Feed. The basic analysis of the grain and grain- 
product rate structure in Eastern Territory on which feed moves has been 
completed. Some fundamental changes appear to be in order. The grain 
rates— grain-products rate adjustment needs to be brought up to date and 
to reflect the impact of changes that have occurred in the grain, milling, 
feed, and transportation industries. One step toward attaining this objec­
tive would be to relate rates on grain and rates on grain-products more 
closely to the average loads handled per car. Assuming a 70d products 
rate on a 30-ton car of feed as a maximum, the corresponding grain rate 
that would produce the same revenues for a 50-ton car of corn would be 
43c. Both the presumed rates and loads are close approximations to those 
prevailing on hauls in Eastern Territory.
Some revision might also be made in the size of the area taking Boston 
rates. Such a modification would be largely local and far less sweeping than 
that proposed for the grain and grain-products adjustment. All points on a 
Boston basis that arc west of 71°270' longitude would take Worcester 
rates, for which an appropriate differential might be 2c under Boston or 
2c over Albany.
— A. A. Brown.
Cost o f Feed in an Integrated B roiler System. Mixing costs are 
being determined for a small sample of mills. Analysis thus far discloses for 
commercial mills of approximately the same capacity and manufacturing 
the same variety of mixtures costs varying from $4.52 to $6.89 per ton. 
Labor is the largest item of expense, accounting for appreciably more than
ANNUAL REPORT, 1957-1958 9
half of total manufacturing costs. Because of relatively uniform labor 
requirements, the variations in mixing costs are largely due to variations 
in mill output.
— A. A. Brown.
Changes in the C haracter and Distribution o f Population in M assa­
chusetts and T h eir Relation to A griculture and Land Use in Rural 
Areas. The population study during the past year has been concerned 
with migration of population on both county and town basis. In the main, 
the objective was to provide a basis for measuring the relationship between 
migration and changes in agriculture, occupational division, educational 
attainments, housing conditions, and other items as they developed in 
connection with the movement of population.
To determine the mobility of population in rural, rural-urban, and 
urban areas, data from the State 1945 and 1955 census were analyzed in 
the light of available vital statistics. Out of a total of 312 towns, 257 had a 
gain, and 55 suffered a loss in their net migration experience. In 47 towns 
the gain through in-migration amounted to 50 percent or more of their 
1945 population. A total of 34 cities experienced a loss in net migration, 
of which 19 cities lost 10 percent or more of their population to out­
migration.
—  David Rozman.
Land Use Shifts in Fanning Areas of M assachusetts. The work has 
been centered on the determination of the shifts in agricultural land use 
and agricultural production since 1925. This involved the consideration 
of basic data by individual rural communities. The trends under study 
involved the total change in the agricultural position of each rural town, 
as well as the major developments in important agricultural enterprises.
While there has been a sizable decline in total farm area and in crop­
land acreage between 1925 and 1955, the average size of farms increased 
from 70.8 to 82.9 acres. The total decline in the proportion of improved 
land amounted to 28.7 percent. There were, however, 58 towns where 
the proportion of improved land to the total farm area was larger than at 
the beginning of the period. This increase occurred largely in the Eastern 
part of the State.
—  David Rozman.
Production Adjustments on Representative Massachusetts Farm s.
1. Adjustments on Representative Dairy Farm. A 20-cow farm repre­
sentative of the model group of dairy farms in Massachusetts has been 
used for budgeting production alternatives. Probable net income has 
been figured for increases in herd size and related changes in land use, 
buildings, equipment, and operating expenses. Results indicate that in­
creases in herd size are frequently too small to make optimum use of 
accompanying changes in buildings and equipment. Overhead costs of 
these underemployed resources may offset the additional income from 
expansion of the herd. The substitution of purchased roughage for the
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land, equipment, and labor required for home-grown roughage can be an 
effective means of minimizing overhead costs and achieving a desirable 
balance among the various factors of production.
2. Structure o f  Representative Vegetable Farms. Reports of 844 vege­
table growers to the State Statistician’s Office for 1954 were tabulated by 
size of acreage and principal crops. The model grower grew 2 to 5 acres. 
Only 125 growers in the sample reported over 25 acres of vegetables. The 
majority had insufficient volume to economically mechanize operations 
or to bargain with large-scale buyers. The detailed structures of 19 vege­
table farms were obtained by personal interview.
— B. D. Crossmon, Deane L ee , and Ruth M. Wentworth.
Econom ic Analysis o f the O rganization and Operation of Con- 
neetieut Valley Cash Crop Farm s. Mechanization of tobacco harvest­
ing operations as a means of reducing production costs is being studied. 
Additional timing data on the use of a mechanical spearing machine 
indicate that the machine can maintain a speed comparable to that of 
three skilled hand spearers. However, price of the machine, crew or­
ganization and other variables will limit its use to custom work or private 
ownership on larger acreages only.
Continued study of pickling cucumber harvesting methods reveals that 
hand picking rates varied from 58 to 125 pounds per man hour of labor. 
Machine picking rates varied from 70 to 159 pounds per man hour.
No appreciable differences in total returns per acre were observed 
between a graded basis of sale as compared to an ungraded basis.
— J .  W. Callahan , B. D. Crossmon, N. W. Chin
AG RICU LTU RA L ENG IN EERIN G  D EPA RTM EN T  
11. W. KLELS IN CHARGE
Compaction ami Slippage Effects o f Forage H arvesting Equipm ent
Previous work has indicated that yield and quality of forage crops is im­
proved by reducing the amount of compaction and/or mechanical injury 
imposed on the soil and crop respectively. Studies using low-pressure 
oversized tires on field equipment have been continued to further aug­
ment previous findings. In order to determine the singular effects of 
compaction and/or scuffing, field tests were made under conditions of 
pure compaction and pure slippage. This work will be reported in an 
Experiment Station Bulletin.
— M. M. Boyd.
Expediting Ilav Curing with M echanical Conditions. Studies re­
garding drying rates of hay mowed conventionally as compared to hay 
treated with a corrugated roll crimper, a smooth-roll crusher, and flair- 
type harvester have been continued and expanded. Preliminary indica­
tions show the flail-type harvester to provide the most rapid drying. The
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smooth-roll crusher, the corrugated-roll crimper, and the conventional 
method all have successively slower rates in that order. Shorter field 
operational times, based on uniform areas, were in evidence for the flail- 
type harvester.
Losses in pick-up and stubble height were more apparent for the flail- 
type harvester than for the other harvest methods. Field tests were made 
and are being analyzed to determine the magnitude and economic aspects 
of these losses.
— M. M. Boyd.
Physical Characteristics and Storage Requirem ents o f Interm ediate 
Moisture Content Forage. In recent years there has been an increasing 
interest in placing grasses and legume forages in storage at moisture con­
tents of 40 and 55 percent. This has been very successful in certain types 
of completely sealed silos. Work is being conducted to determine how 
critical the sealing requirements are for this type of feed with the modifica­
tion and adaptation of existing conventional structures in mind. Also 
being evaluated are such physical properties as pressure-density relation­
ships, shear resistance, friction coefficients and expansion in freezing.
—  R. W. Kleis.
M echanical Removal of Chopped Hay from Storage. A simple 
mechanism for removing chopped hay from elevated storages has been 
designed and fabricated and will be tested during the 1958-59 feeding 
season. It is designed to deliver approximately tons per hour with a 
floating auger driven by a one horsepower motor.
—  R. W. Kleis.
Poultry Housing. No significant differences have been found in egg 
production, feed efficiency or mortality due to flock size and/or density 
when laying chickens in flocks of 30, 60 and 100 birds are housed on wire 
floors at densities of one, two, and three square feet per bird. However, 
a trend favoring the larger floor space allotments seems to be apparent.
— /. T. Clayton.
Poultry H ouse Ventilation. Preliminary performance tests using the 
Massachusetts coke-packing tower for the removal of ammonia from 
poultry house atmospheres indicate that this system can be used as an 
adjunct to a dilution ventilation system in an overall atmosphere control 
program. Water, boric acid, and phosphoric acid have been used as 
absorbing media.
— J. T. Clayton.
Therm al D estruction. Instrumentation required to measure the long­
itudinal temperature distribution in the Votator and small bore heat ex­
changers has been installed and calibrated in place. Test results indicate a 
non-linear temperature profile of a logarithmic nature.
A small product volume, electrically heated, rapid sterilization ap­
paratus will be used, primarily on liquid foods of low viscosity to determine 
heat transfer characteristics and to determine the effect of rapid heating 
on pathogenic and heat resistant strains of bacteria and heat labile vitamins.
— /. W. Zahradnik.
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Refrigerated F ru it Storage. A pilot model oxygen absorption tower has 
been successfully used to lower the oxygen level from 17.4% to 3 .3%  in 
a 250 box C-A room in 21 hours of cumulative operating time. The oxygen 
level in an identical C-A room was lowered to 1.5 % in 15 hours by (purging) 
repeated inflation (followed by forced evacuation) of the breather bag 
with cylinder nitrogen. Approximately 3 cu. ft. of nitrogen was required 
per cu. ft. of free storage-room space to reduce the oxygen level from 20 % 
to 3 .5% .
A simple procedure has been developed to program CO2 scrubber 
operation through the use of an intermittent time clock. A practical valve 
arrangement has been developed which makes it possible to use one CO2 
scrubber on at least two separate C-A rooms, either independently or 
simultaneously.
An all fir-plywood C-A storage has been designed, constructed and 
its performance evaluated in terms of pressure calibration characteristics, 
time required for oxygen level to be reduced to 3 %, and costs of construc­
tion. In terms of gas tightness, at .2 in. water gage, the storage was 3 times 
as tight as a comparative sheet metal-lined room. Nine days were required 
to reach the 3.5 % oxygen level. Storage cost was $2.20 per box, com­
plete with all auxiliary equipment.
— J .  W. Zahradnik, F . Wr. Southwick.
T he M echanization o f Cultural, H arvesting and Market Preparation  
O perations in Cranberries. Harvesting of cranberries in water re­
sulted in a significant decrease in harvest losses. However, drying of the 
berries on a continuous gravity flow drier appeared to produce a condi­
tion of the berries which caused them to become wet again in storage. 
The problem is being studied further, using a different drying technique.
Plans have been prepared and materials assembled for the construc­
tion of an all-purpose bog vehicle. This vehicle is designed to have a 
gross weight of 15,000 pounds, which would exert a ground pressure of 
23^  pounds per square inch.
A general cranberry culture experiment has been initiated. It is 
designed to attempt to increase yields with reduced manual labor require­
ments. It consists of a well-drained bog, equipped with a permanent 
sprinkler irrigation system which will also be used for experiments in 
applying fertilizers and spray materials. Provided also are wheel tracks 
on 66 " centers for the use of conventional tractor-operated machinery 
to carry out bog operations.
An engine driven rotary cutter to facilitate bog-ditch cleaning was 
built. Preliminary tests indicate that its use can greatly reduce the labor 
requirement for ditch cleaning. Cost of materials for the machine was 
approximately $225.00.
An experimental cranberry separator is under construction and will 
undergo preliminary tests in the fall of 1958.
— John S. Norton.
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Perform ance o f New and Standard Forage Species. Twelve perennial 
forage species of grasses and legumes (including several new improved as 
well as standard varieties) are being intensively tested to determine the 
ability of the entry to respond to moderate and/or very high levels of 
applied nitrogen and potash fertilizer, and intensive management. The 
entries include K-31 Fescue, Reeds Canary grass, Tall Oatgrass, Burnett, 
and several varieties of Alfalfa, Red Clover, Birdsfoot Trefoil, Ladino 
Clover, Alsike Clover, Timothy, Orchard grass and Brome grass. Legumes 
are being subjected to 3 levels of potash and 2 levels of nitrogen; non­
legumes receive 3 levels of nitrogen and 2 of potash. Rates are being in­
creased until the entries can no longer respond to the applied fertilizer 
in the highest level.
—  Richard A. Southwick.
Movement and Im portance o f Vaporous Soil Moisture U nder V ari­
ous Turfgrasses. Measurements of soil temperature indicate differences 
with depth and some lesser variation due to types of grass. Records of 
temperature made continuously indicate little, unless they can be cor­
related with the succession of meteorological events occurring during 
weather cycles and under various management practices. It was found 
that without the development of specialized instruments (evaporimeters, 
percolation gauges of the lysimeter type, anemometers, psychrometers 
and radiometers), adapted to the particular needs of micro-climatological 
studies of turfgrass, these cycles and events cannot be accurately evaluated. 
The effective use of these instruments should provide information relative 
to soil, plant and climatic influences on the movement of vaporous mois­
ture.
— Eliot C. Roberts and Hans G. Joa .
Comparison o f Liquid and Solid Fertilizer for Turf. Single species 
stands and mixtures of turfgrasses grown in greenhouse nutrient cultures 
and in field plots were studied under treatment of liquid and solid formu­
lations of inorganic fertilizer. Nitrogen, phosphorus and potassium were 
not absorbed by foliage treated with these elements in sufficient quantity 
to maintain quality turf where nutrient levels in the root zone were low. 
Liquid fertilizers were effective in meeting turfgrass needs when sufficient 
water was added to carry the material into the soil. Color, yield and chem­
ical composition of the foliage were maintained at desired levels most 
effectively by frequent applications of liquid fertilizers at rates slightly 
less than those which normally cause foliar burning. Applications of 
liquid fertilizers containing ammonia and nitrate as the nitrogen source 
frequently caused injury to foliage if applied at rates greater than j/g lb. 
of nitrogen per 100 sq. ft. Formulations containing Urea as the nitrogen 
source were found safe at jbf lb. of nitrogen per 100 sq. ft. and are equally 
effective. Frequent applications of fertilizers applied in the solid form 
resulted in higher quality sod than that fertilized infrequently with solid 
formulations.
— Eliot C. Roberts and Norman H. MacLeod.
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Phosphate Mobility in Soil. The movement of phosphate into soil 
was measured by leaching the soil with simulated rainfall. With fifty- 
pound P-0- applications of mono-calcium phosphate, seventy percent of 
the phosphate was found in the top one-half inch layer of soil after leach­
ing by two inches of rainfall. Under identical leaching conditions, fifty 
percent of the phosphate from monoammonium phosphate was found in 
the top one-half inch layer of soil. Ammonium ions increased the m obil­
ity of phosphate in the soil. Phosphate was least mobile in calcium-soil 
systems.
— Joseph E. Steckel.
Field Broine G rass, a New Cover Crop for T obacco  Land. In 1957, 
Havana Seed tobacco was grown, following field brome grass and winter 
rye cover crops. Tobacco following field brome was comparable in both 
yield and quality to tobacco following winter rye. Field brome was far 
superior to winter rye in the amount of plant material or organic matter 
returned to the soil. Field brome returned approximately 5 tons of or­
ganic matter, mostly as roots, to the soil, which was more than double 
the amount returned by winter rye.
A large portion of the nitrogen in the organic matter from field brome 
was liberated during the growing season for plant use. Further work is 
planned to determine whether organic nitrogen from this source can take 
place of organic nitrogen from expensive oil meals commonly used in 
tobacco fertilizers. If  such a substitution can be made, a saving of 50 to 
80 dollars an acre can be effected in cost of fertilizer for growing tobacco.
— Hrant M. Yegian.
Y ield  and Mineral Composition o f Forage as Influenced by Soils 
and Soil Treatm ent. Fifty pounds of nitrogen applied April 22 in­
creased the first-cutting yield of a 4-year old stand of Finnish late hay 
orchard grass-alfalfa stand from 3600 lbs. to 4800 lbs. of cured hay. Ail 
additional 25 lbs. of nitrogen after the first cutting increased the yield 
of the second cutting by another 750 lbs. of cured hay. Doubling the 
rate of the first application of nitrogen had no further influence on yields. 
Most of the increased yield came from the grass fraction in the mixture. 
Even though alfalfa made up substantially more than half of the mixture, 
not enough nitrogen was fixed by the legume to produce maximum growth 
of the companion grass. Supplemental nitrogen, although increasing 
yields, did not reduce the stand of alfalfa. A four year old stand of orchard 
grass-Ladino clover stand which, because of previous nitrogen fertiliza­
tion, had been reduced lo a pure stand of orchard grass, produced tre­
mendous responses to nitrogen fertilization. Seventy-five pounds of 
nitrogen applied on April 22 increased hay yields from less than half a 
ton of cured hay lo more than 1J-2 tons. Doubling the rate of nitrogen 
application to 150 lbs. of nitrogen increased hay yields by almost another 
half ton of hay.
— Wm. G. Colby and Alack Drake.
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Dwarf Corn Prospects. Research is being carried on at this station 
with dwarf field corn. The brachtytic-2 gene, which shortens the lower 
internodes on dwarf corn, has been introduced into early maturing inbred 
lines of proven combining ability and superior germ plasm. In 1957, 
all combination single-crosses between 10 inbred lines of the brachtyic-2 
type were tested. This year, 6 predicted crosses are being tested for their 
yield and performance. Present evidence seems to indicate that dwarf 
hybrids now being tested may have certain advantages over their tall 
counterpart. The smaller amount of stalk in the dwarf hybrids and their 
resistance to stalk breakage makes them easier than the normal hybrid to 
handle with mechanical harvesters. Silage made from dwarf corn will 
have greater feeding value pound for pound than the normal corn because 
it has a greater proportion of leaves and ears to stalk, and less fiber. Dwarf 
hybrids shade the ground less effectively than taller growing corn var­
ieties, with the result that weed control may be a more difficult problem. 
On the other hand, this lesser shading effect might become an advantage 
if interseeding of cover crops is attempted.
— H. M. Yegian.
T he Improvement o f Havana Seed T obacco. Havana Seed long has 
been used as a binder type of tobacco in the manufacture of cigars.
The production of Havana Seed tobacco was generally very profitable 
for those farmers who produced it during the time that cigar manufac­
turers used natural leaf binders, but since synthetic binder tobacco sheet 
was introduced about 1954 the production of Havana Seed tobacco has 
not been so profitable as formerly. The future for the profitable produc­
tion of this type of tobacco in the Connecticut Valley with the conven­
tional cultural methods and practices is not promising.
The introduction of the synthetic binder tobacco sheet has caused 
some very perplexing problems. Chief of these is that cheaper grades of 
tobacco can be used for the manufacture of synthetic cigar binder sheet. 
Also, due to less waste in manufacturing, less tobacco is required with 
this system. This places the Connecticut Valley Havana Seed tobacco 
producer in a difficult economic position; not only must he accept a lower 
price per pound for his tobacco because of reduced emphasis on quality, 
but he must also reduce his total tobacco acreage because the tobacco he 
grows is utilized more efficiently.
We are doing some work with tobacco fertilizer to determine whether 
or not the cheaper inorganic commercial fertilizers can be substituted for 
the more expensive organic fertilizers.
We are also doing experimental work to improve on the methods for 
harvesting and curing tobaccos. We hope not only to reduce costs of har­
vesting and curing, hut also to make it possible and practicable to grow 
our heavier producing strains.
— C. V. Kightlinger.
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“ Com e-up”  Tim e Milk Pasteurization. Studies using water bath 
techniques have been completed on the D values (slope of the destruction 
rate curve) of Salmonella tynhosa, Escherichia coli, Corynebacterium diph- 
theriae, and Shigella paradysenteriae when suspended in milk, cream, ice 
cream mix and chocolate milk. Results indicate that there is a rather wide 
variation in these values between the different dairy products. Virus 
studies using similar techniaues have shown that with Influenza A PR -8 
strain, a straight line relationship exists among the D values obtained for 
various temperatures, and that the slope of the Thermal Death Time 
Curve is 12°F. Studies done on other viruses indicate that they can be 
completely inactivated with the temperature-time relationships currently 
used for pasteurization.
—  R. B. Read, Jr., Warren Litsky, C. L. Goldman and 
R. M. Butcher.
Bacteriological Study o f Sewage Disposal Plants. In an attempt to 
find better methods for the isolation and detection of enterococci, a study 
has been initiated to compare recently developed methods employing 
such techniques as the membrane filter, the drop plate and various cul­
ture media. The results obtained will be statistically analyzed at the 
conclusion of this study.
— Warren Litsky and A. Madden.
T he Effect o f Rapid Heat Treatm ent on the Som atic Antigens of
Salmonella typhimurium. A bacterin against Sal. typhimurium prepared 
by rapid heat treatment, using 185°C for 0.033 sec., was compared to a 
Merthiolated bacterin and one produced by conventional water-bath 
methods. The results of these studies indicated that the rapid heat-treated 
bacteria was a more effective immunizing agent than were the other two 
preparations evaluated by the I. P. route of challenge. An extensive in­
vestigation as to the effectiveness of the bacterin by oral challenge has 
been made and the results of this are being evaluated.
—  Warren Litsky and Ann Blaisdell.
T he Use o f H eLa Cells for the T itration o f H eLa Adapted ECHO  
Viruses. Current work in this laboratory indicates ECHO viruses may 
be titrated in HeLa cells, thus doing away with the use of monkey kidney 
cells.
— C. L. Goldman and Ethel Ward.
An Attempt at Im plicating a Latent Bacteriophage with the Tum or 
P roducing Ability o f Agrobaelerium tumefaciens. A tumor producing 
strain of A. tumefaciens (crown gall bacterium) is being grown in the 
presence of immune serum from a rabbit inoculated three times with a 
sterile filtrate from this organism. An assay for the tumor producing 
ability is under way.
— C. L. Goldman in cooperation with A. C. Gentile, 
Department o f  Botany.
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Elucidation o f the Metabolism o f Acetobacter gluconicum ! The acids 
produced by this organism are currently being investigated in an attempt 
to elucidate its metabolism. This bacterium oxidized acetate, so it is 
hoped that a better understanding of "over-oxidation” in vinegar genera­
tors will result.
—  Warren Litsky and C. L . Goldman.
Studies on T he D iscoloration o f W hite Vinyl Plastics. At the re­
quest of a local manufacturer, a study has been initiated on the discolora­
tion of white vinyl plastics. Studies done elsewhere have indicated that 
this effect is not strictly a chemical change but, perhaps, a result of bac­
terial action. Many types of bacteria have been isolated from discolored 
plastic and several attempts have been made to induce discoloration by 
cultivating these bacteria on new material.
•— R. B. Read, Jr. and A. Madden.
The Effect of Beta-proprolactone on the Immunogenic Property  
o f Cells o f Salmonella typhimurium. Concentrations of beta-proprolactone 
(BPL), ranging from 0.05 to 3 .3% , have been found to completely in­
activate concentrations of 1 x 109 cells per milliliter of S. typhimurium in 
less than two hours at 37°C. The resulting vaccines have been found to 
be very effective when evaluated in mice subsequently challenged with 
live organisms. The BPL vaccines, when tested in comparison with vac­
cines prepared by Merthiolate and rapid-heating techniques, have shown 
to be as efficient or more efficient than the other methods tested.
—  R. B. Read, Jr., and Carolmarie Smith.
Isolation of the Parasporal Bodies o f Bacillus thuringiensis. Bacillus 
thuringiensis has been shown by several investigators to be extremely 
effective in controlling crop-destroying larvae. Control is thought to be 
effected primarily by the larval ingestion of these organisms. Each or­
ganism contains a parasporal body which is toxic to larvae. Accordingly, 
studies are being conducted in these laboratories on these bodies in an 
attempt to further elucidate their nature. One of the problems in this 
research is the isolation of pure parasporal body suspensions. It has been 
found that nearly complete sporulation and crystal production can be 
achieved after 72 hrs. incubation at 33°C in Brain Heart Infusion Broth. 
The culture is then washed and resuspended in distilled water and recon­
centrated. Spores are germinated by the addition of a small amount of 
complete medium. It is felt that this basic technique, with modifications, 
will result in pure parasporal body suspensions.
—  R. B. Read, Jr. and Max Lechtman.
The Use o f Beta-Proprolactone for ike Sterilization o f B acterio ­
logical Ferm entation Media. The problem of sterilization of heat 
labile carbohydrate media for fermentation studies is well established in 
bacteriology. Betaproprolactone is being investigated in this laboratory 
as a possible chemical sterilant for this purpose. On the basis of pre-
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liminary studies, it appears that concentrations of 0.15 % BPL are effective 
for sterilization of 20%  carbohydrate solutions. When this sterile carbo­
hydrate solution is added to a basal medium for fermentation studies, re­
sults are identical with those obtained with carbohydrates sterilized by 
Seitz filtration.
-  - R. B. R ead , Jr.
Studies on the D estruction o f G lucose in the Presence o f Phosphate.
The degradation of glucose-phosphate solution was studied for tempera­
tures ranging from 238°F to 300°F. While using exposure times suffi­
cient to produce a lethality equivalent to sterilization for fifteen minutes 
at 249.8°F, glucose degration decreased from thirty-two percent to zero 
percent in the solution showing greatest degration as the temperature of 
treatment was increased from 238°F to 290°F. Heat exchange studies 
were also done in which no degradation of glucose-phosphate solution 
was found with final heating temperatures of 300°F with an effective 
holding time of 0.046 seconds.
—  R. B. Read, Jr. and Harvey L. Williams.
Serological and Im m unological Antigenicity o f Short Time Therm al 
Inactivated Viruses. The serological and immunological antigenicity 
of a number of viruses which have passed through a heat exchanger at 
different final temperatures for heating times of 0.033 seconds is being 
studied. The 9251 strain of Newcastle’s disease virus lost its hemagglu- 
tinability from 170° to 173°F and its infectivity for the chick embryo 
from 175° to 178°F. The B- strain lost its htmagglutinability with final 
heating temperatures from 175° to 178°F and its infectivity for the chick 
embryo from 180° to 181°F. A strong complement fixing antigen was 
found for these viruses at one degree beyond the inactivation temperature. 
The PR8 strain of Influenza A virus lost its hemagglutinability at approxi­
mately 164°F and its infectivity for the chick embryo at approximately 
161°F. The Great Lakes strain lost its ability to hemagglutinate at 170°F 
and its infectivity for the chick embryo at l65°F . The Enders strain of 
Mumps virus lost its ability to hemagglutinate at approximately 180°F and 
infectivity for chick embryo exceeded 185°F.
—  R ay M. Butcher, R. B .R ead , Jr., and Warren Litsky.
Virus Antibody Production in Mice and Hats by Induced Ascites.
The ability of rats and mice to manufacture large amounts of ascites fluid, 
rich in antibody against specific viral antigens, is being studied. The 
investigation has been limited to the preparation of Freund’s adjuvant and 
the attempted induction of ascites in rats and mice by the individual 
components of the adjuvant. The three types of poliomyelitis virus, as 
well as other viruses, will be used as antigens in this study.
—  R ay M. Butcher and Warren Litsky.
Isolation and Identification o f Transinissable V irus-Like Agent 
Appearing Spontaneously in Normal Mouse Colony. An unidenti­
fied virus exhibiting neurotropic manifestations was recovered from a
ANNUAL REPORT, 1957-1958 19
paralyzed mouse in the breeding colony. This viral agent has been trans­
ferred continuously by intracerebral inoculation of brain extracts through 
five consecutive mouse brain passages in the CFW Swiss-type mouse. 
Neutralization tests are being conducted against the virus with antisera 
prepared against two strains of Theiler’s mouse encephalomyelitis virus, 
since this virus has an incubation period in mice closely resembling the 
TO strain of Theiler’s virus.
—  R ay M. Dutcher.
Re-adaptation o f Chick Em bryo Adapted Type II Poliom yelitis 
Virus Following Human and Tissue Culture Passage. A study has 
been made of an attenuated chick embryo-adapted strain of MEF1 type 
poliomyelitis virus. Attempts to infect chick embryo with this material 
were initially unsuccessful. However, by serially passing the virus in 
the brains of mice for 8 consecutive passages, it began to propagate in the 
chick embryo.
—  R ay M. Dutcher and C. L. Goldman..
Cultivation o f Viral Agents in M ouse-borne Tum ors. An attempt has 
been made to cultivate specific viruses in mouse-borne tumors by the 
introduction of the viral agent into the mice, either by intracerebral inocu­
lation, or directly into the tumor. Initial infection of mice with tumors 
with Newcastle’s disease virus proved unsuccessful, while the MEF1 
strain of type II polio appeared to give a mouse LDs0 titer of lO 1'75 in 
tumor extracts, compared to 1CH'5 in the brain extracts of tumor bearing 
control mice inoculated by the intracerebral method. The 17D strain of 
yellow fever virus was not recoverable from tumors when it was inoculated 
by either route.
—  R ay M. Dutcher and R. B. Read, Jr.
Preparation o f Specific Antisera Against a Variety o f Viral Agents 
for Serological and Immunological Identification Procedures.
A program has been recently established to acquire a supply of type specific 
antisera against a number of different viral agents responsible for infections 
of man and animal. This ,,work is presently being conducted in rabbits 
and chickens. Antisera has been prepared for the following viruses: 
Yellow fever (strain 17D ); Poliomyelitis Type II virus (strain M EF1); 
Influenza (type A strain PR8) Theiler’s mouse encephalomyelitis virus 
(strains GDVII and TO ); Coxsackie virus (type Bj) and Newcastle’s 
Disease virus (strain 9251).
—  R ay M. Dutcher and C. L. Goldman.
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Chelated Iron in Nutrient Solutions. Chlorotic tissue of corn induced 
by an iron deficiency in a nutrient solution does not develop chlorophyll 
when floated on dilute solutions of chelated iron (Versene and Versenol). 
Good response was obtained with a solution of the inorganic salt, ferrous 
sulfate, Fe at 6 ppm. About 1 cm.2 of tissue cut from the leaf and floated 
on the solution was the employed type of procedure. Solutions of the 
chelated iron as low as 5 ppm. of Fe resulted in browning and death of 
the tissue. When the iron salts were dissolved in a dilute nutrient solu­
tion, better results were obtained with the ferrous sulfate, but did not 
overcome the lethal effect of the chelated iron. Tissue closer to the base 
of the leaf was more responsive than tissue closer to the tip.
Mist spraying on chlorotic corn plants with the iron chelate, Versene, 
Fe 5 ppm., produced dead areas where the mist coalesced into droplets, 
but there was no other visible response to the chelated iron. Absorption 
of dilute solutions of iron chelates through the root system gave excellent 
results in producing chlorophyll.
Lime-induced chlorotic snapdragon plants in 5-inch nonporous con­
tainers (soil pH 7.8) made rapid recovery in 3 days when the soil was sup­
plied with a normal watering containing chelated iron, Versene, Fe 10 ppm. 
No injury to leaves resulted at this concentration, nor did injury occur at 
19 times this amount of the chelate. However, when the concentration 
was increased 100 times, severe scorching of the leaves was apparent 
within 24 hours. When this same amount was applied dry to the surface 
of the soil and watered in, equal injury resulted.
— Linus H. Jones.
The Production and Effect o f Nitrite on Corn Seedlings. Seedlings 
of corn were grown in a nutrient solution and were tested at intervals of 
1 week for their ability to absorb nitrite, KNO2 at 10 ppm. The plants 
were grown for 6 weeks. At the end of each week, a pair of similar cul­
tures, 3 plants each, were exposed to the nitrite solution for 1 week’s 
time. The residual solution was tested for nitrite. The older the culture, 
the more nitrite was absorbed by the plants. The check plants, which 
were the same throughout the experiment, produced nitrite practically 
equivalent to that found in cultures to which nitrite had been added. 
Previous work has shown that repeated and continuous exposure to nitrite 
by the root system is deleterious to plant development. However, the 
exposure to nitrite for 1 week served to act as a stimulating effect, giving 
marked increase in vegetative production as measured by dry weights.
- - Linus II. Jones.
Systeinatology, Ecology, and History o f M onochaetiae and Pesta- 
lotiac. Typing of extensive manuscript was completed with a grant from 
the University of Massachusetts Research Council. Manuscript was sub­
mitted to the Foundation for Microbiology, Rutgers University, for ap-
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praisal for a grant toward its publication. A group of reviewers have 
commented most favorably, on the basis of which a subsidy of $3,000 
toward its publication (by Harvard University Press) was authorized. 
The study represents the organization of an extensive, undefinable group 
of fungi into a state of understanding and utility. It is a most useful 
fundamental contribution to biological science.
— E. F. Guba, Waltham.
Infection Cycle and Control of Peach Caused Canker by the Fungus
Fusicoccum am ygdali Delacr. Investigator has directed the control of 
Fusicoccum peach canker in two orchards based on the habit and life 
history of the pathogen. Infection of the axillary fruit buds occurs in 
the autumn and spring seasons. Low temperature in the winter season 
and the lack of infection counts in the summer season interrupt the con­
tinuity of infection. In 1954, Golden Jubilee in these orchards showed a 
ratio of 145 cankers to 100 linear feet of shoots; in 1957 the ratio was 
7 cankers; after the dormant pruning season in 1958, it was 0 cankers. 
The protectant fungicidal programs in the autumn and spring infection 
seasons are combined with persistent pruning and sanitary disposal of 
diseased branches or sources of the inoculum. Dormant strength lime 
sulfur is important when 90 percent of the leaves have fallen in autumn, 
and again at the late delayed dormant in the spring season. Glyodin is 
important in all fungicidal applications, pint, as a spreader-sticker.
— E. F. Guba, Waltham
Root Diseases of Parsnips and Control Measures. Effort was con­
cerned with finding a cause for secondary root formation or fanging, an 
important loss problem in parsnip culture. Misconception of the cause is 
widespread. It is attributed to compact, poorly aerated soil type; to 
stones and debris in the land, and to thick stands. No correlation was 
obtained from soil treatments with steam or chemicals. No organism is 
involved in fanging of parsnip roots. Fanging usually follows seed ger­
mination. It also occurs anywhere along the pivotal root, even develop­
ing late in the season at the base of the root. There is a genetic aspect to 
the problem. Model is free of the tendency. All America, Hollow Crown, 
and others are strongly disposed to fanging. Dark root speck caused by 
the bacterium Xanthomonas carotae, heretofore known only on carrot, 
has been found in parnsiproots. This is the first report of the disease on 
parnsip, and the first report of the disease in our area.
— E. F. Guba, Waltham.
Investigations o f Fungicides that Prom ise Value in Apple Disease 
Control. Thiram, liquid lime sulfur, and captan were compared for 
foliage and fruit tolerance. Later, in the primary scab inoculation period, 
thiram 1 lb. and Coromerc J4  lb. combined, was compared with captan 
1 lb. and Coromrec J4  lb. combined. Scab was well controlled, there 
being none; and there was no fruit or foliage injury throughout the treat­
ments. After the primary scab inoculation period beginning June 11, 
Epsom salts 20 lb.-100 gal. water was applied three times to observe fruit
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tolerance. Epsom salts caused a rough sandpaper finish on Baldwin apples, 
substantiating our previous experience. Thirty years ago, lime sulfur 
was used exclusively in our apple spray schedule, but today, our schedules 
recognize about ten distinct type of fungicides, and each has special uses 
and limitations with respect to disease control and the preservation of 
natural fruit finish.
Miscellaneous—
Forcing Tomatoes Immune to Cladosporium L e a f  Mold. A limited 
culture of Waltham Mold Proof Forcing 2-22, 54, 56, 57, and 58 has con­
tinued to preserve this valuable seed stock, and to satisfy request for 
seed for trial. Investigator engaged in preparation of exhibit material of 
salient features of this study for presentation before the Golden Anni­
versary of the American Phytopathological Society, August 1958, Bloom­
ington, Indiana.
Treatment o f  Strawberry Plants and Hot Water. Recognized treatments 
for the control of nematodes affecting strawberry were considered; i.e. 
140°F. for 6 seconds; 127°F. for two minutes; and 115°F. for four minu­
tes. The loss of plants was too large to justify the practice. Plants stored 
at 32°F. after digging showed a greater tolerance to hot water than freshly- 
dug plants. The practice might be applicable in the propagation of clean 
stock on the grower’s premises, but not for plants for sale.
Hot Water Treatment o f  Broccoli Seed. Should the treatment be 
122°F. for 30 minutes or for 15 minutes? The crucifer black rot bac­
terium was killed at both time intervals. The thirty minute treatment is 
tolerated by fresh seed, but it is fatal to old seed. Tolerance of fresh seed 
to the 30 minutes treatment declined considerably at six months after 
seed harvest.
Cabbage Club Root Control. Field comparisons were made of Vapam, 
PCNB (Terrachlor) bichloride of mercury, drench or broadcast over the 
planting area, and dry vs. wet treatments of the planting centers. Vapam 
drench 2 ^  qt. to 250 sq. ft. and injection 1 qt. to 100 linear ft. of row be­
fore planting and bichloride of mercury solution 1 oz.-12 gal. water, 3 4 pt. 
per hill at planting gave significant and satisfactory control.
■— E. F. Cuba, Waltham.
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D EPA RTM EN T O F CH EM ISTRY  
W. S. RITCHIE IN CHARGE
T h e  Chemistry of Raspberry Canes in Relation to Cold T o l­
erance. Chief emphasis has been directed toward gaining a better under­
standing of the water relationships in the canes and the chemical compo­
sition insofar as it is able to affect the former. The moisture content de­
creases from late fall to midwinter, then increases. Although the content 
is appreciable at any time of the season, the juice can be expressed freely 
only before and after midwinter; at that time only about one percent of 
the sample can be expressed by a pressure of 14,000 PSI. Cytolysis of the 
tissue results in the release of additional amounts. This would indicate 
a lack of permeability of the cell wall. Substances, which, by bonding 
with water, couldincrease cold tolerance are present in appreciable am­
ounts.
— Emmett Bennett in cooveration with
W alter D. Weeks, Department o f  Pomology.
T he Spectrophotom etric Characterization and Estim ation o f the 
Constituents of Certain N aturally-occurring Substances with 
Special Reference to the Carbohydrates o f the Plant Cell W all.
A quick, direct method has been developed and published for the estima­
tion of xylose in hemicelluloses. It is Based on the net absorption value 
at 275 and 315 |u in 79 percent sulfuric acid. Within limits, the presence 
of lignin, protein, and other soluble sugar does not affect the results sig­
nificantly.
— Emmett Bennett.
In Vitro Studies on the Production of Volatile Fatty Acids from  
Single Substances of Known Structure Particularly  Carbohy­
drates by M icroorganisms from Mature Bovine Rumen. Rumen 
juice from two permanently fistulated cows on fixed diets was used in vitro 
studies designed to determine the relative efficiency of certain pure carbo­
hydrates or carbohydrate derivatives to produce volatile fatty acids. Anae­
robic fermentations involving 500 Mg. carbohydrates in 100 Ml. of rumen 
juice were conducted at 37°C. for five hours. The presence of the carbo­
hydrate was determined by a spot test. Fatty acids were determined by 
steam distillation and subsequent titration. Under these conditions, 
hexoses were fermented more rapidly than pentoses, but the amount of 
volatile fatty acids formed was not significantly different. Urea, when 
present as a source of nitrogen in amounts equal to the carbohydrate, in­
creased appreciably the yield of volatile fatty acids ; when present in 
amounts twice that of the carbohydrate, the yield was reduced appreciably. 
Milk, when present as a general nutrient to the extent of about 5 percent 
by volume, decreased very significantly the yield of volatile fatty acids 
from glucose, xylose and arabinose. The rate of depletion of the carbo­
hydrates, however, was unaffected.
— Emmett Bennett in cooperation with
J .  Murray Elliot, Department o f  Animal Husbandry.
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Sorption Studies on the H em icelluloses o f Some Non-woody Plants.
Adsorption studies are being conducted on hemicelluloses in order to 
develop procedures whereby they may be isolated and fractionated with 
greater satisfaction and significance. We are exploiting the use of copper 
and aluminum complexes. No further comment is warranted at this time.
— Emmett Bennett.
C R A N B ER R Y E X P E R IM E N T  STATION  
E ast W arehain, Mass.
C. E. CROSS IN CHARGE
The 1957 cranberry crop on the State Bog totalled 675 barrels, a sharp 
increase over the previous year, and about 50%  above the state average 
crop per acre. The Massachusetts crop totalled 563,000 bbls., slightly 
above the ten-year average. The severe and extensive drought from April 
to August dried up reservoirs and lowered pond and ground water levels 
to a greater degree than in several decades. The size of the cranberry 
crop, under such conditions, was a real tribute to the labor and ingenuity 
of the cranberry growers who produced it.
The national cranberry crop reached 1,050,000 barrels, the fourth 
million-barrel crop in five years. Despite heavy production and some 
surplus carry-over, market conditions firmed up refreshingly for the first 
time since 1953. Profitable levels of income were reached by a very size­
able proportion of the growers.
— C. E. Cross.
W eather Observations with Reference to F rost Protection . Daily 
records were made of weather data throughout the year. Nineteen Irost 
warnings were issued in the dry spring of 1957 and 20 more in the fall. 
An estimated loss of 30,000 barrels (the heaviest in recent years) was 
suffered in the spring, chiefly on the night of May 16-17, when tempera­
tures fell to 20°, but partly on the night of June 7-8, when 25° was ob­
served. The most damaging fall frosts came September 26-28, when tem­
peratures fell as low as 14°, resulting in the loss of somewhat over 10,000 
barrels. There is no doubt that these heavy frost losses are directly related 
to the great drought. This dry spell, extending from April 9 through 
October, brought scarcely 13 inches of rain—just half of normal. Also 
related to the drought was the most severe forest fire of recent years on 
May 8 , which burned 18,000 acres of woodland, 50 acres of cranberry 
bog, and seriously threatened the historic town of Plymouth. There 
were 200 subscribers, representing nearly 10,000 acres of bog, in the 
telephone frost warning system.
— C. E. Cross, G. B. Rounsville, J . R. Beattie.
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K eeping Quality Forecasts. A preliminary keeping quality forecast 
was issued April 3, 1957, showing only 3 of a possible 10 points favoring 
good keeping quality. Prospects, therefore, for sound fruit were con­
sidered as only fair to poor.
The final keeping quality forecast was issued June 4 with only 4 of a 
possible 16 points favoring good keeping quality. The prospects were 
considered only fair to poor for the general keeping quality of the 1957 
crop. Results at the end of the shipping season definitely indicated the 
accuracy of this forecast. The heaviest shrinkage losses in several years 
were suffered during the fall marketing period.
— C. E. Cross, G. B . Rounsville, J .  R. Beattie.
W eed Control in Cranberries. Approval was granted for the use of 
amino-triazole, 8 lbs. actual in 300 gals, of water per acre 7 to 10 days 
after harvest. With this treatment, growers can proceed to eliminate 
cutgrass, nutgrass (C. dentatus), panic grasses, white violets and several 
species of asters from their bogs. Ferrous sulfate at 40 lbs. per square 
rod gave excellent control of sphagnum moss. 2,4,5-TP at 6 gals, in 300 
gals, of water per acre controlled small bramble (Rubus) on shores and 
dikes of cranberry bogs. No .2 fuel oil and kerosene, mixed half and half, 
gave satisfactory and selective control of poverty grass and other difficult 
grassy weeds when applied in early spring before vines "turn green.” 
Amino triazole, usually tolerated nicely by cranberry vines, causes serious 
injury when applied within 6 weeks after a summer "grubflow.” Simazin 
at 4 and 8 lbs. per acre gave eradicant and selective control of summer 
grass (Agrastis).
— C. E. Cross and I. E. Demoranville.
Flooding Management in Cranberry Bogs. No significant differences 
in the keeping quality of cranberries could be detected in studying fruit 
raised on "late-held” and "early-drawn” areas of the State Bog. However, 
production of fruit was nearly doubled on the "late-held” area which had 
been given the accepted winter-flood. On the State Bog in 1956, the best 
"early-water” and the best "late-water” crops were strictly comparable.
— C. E. Cross.
Injurious and Beneficial Insects o f the Cranberry. Both Cerococcus 
kalm iae Ferris and Phenacoccus flaveolus (Cockerell) were found infesting 
sheep laurel, the probable wild host source of cranberry infestations. 
Low-pressure concentrate sprays of 1 quart of malathion, containing 5 
pounds per gallon, in 30 gallons water per acre, controlled black-headed 
cranberry fireworm; and 1 quart of dieldrin, containing 1.5 pounds per 
gallon, or 1 quart heptachlor containing 2 pounds per gallon, in 30 gallons 
water per acre, controlled cranberry weevils and various species of cut­
worms. Flavorable parathion, containing 4 pounds per gallon applied 
at the rate of 1 quart per acre, and 2 quarts of Diazinon containing 2 
pounds per gallon applied by overhead sprinkler irrigation controlled 
both cranberry and Sparganothis fruitworms. Sevin and Guthion were 
effective against several important cranberry insects, including cranberry 
fruitworm, black-headed cranberry fireworm, and blunt-nosed cranberry
26 MASS. EXPERIMENT STATION BULLETIN NO. 509
leafhopper. One pint of the systemic insecticide Thimet, containing 4 
pounds per gallon, applied in 200-300 gallons of water per acre near the 
close of bloom controlled cranberry fruitworm.
—  William E. Tomlinson, Jr.
Cranberry Diseases. Zineb and maneb gave good control of cranberry 
fruit rots whereas ferbam, Bordeaux mixture, captan, Niacide Z, thiram 
and ziram gave relatively poor control. Tests of zineb-captan combina­
tions indicated synergism was not present. Giberellic acid stimulated a 
vegetative growth 3-4 times the length of the checks, and reduced yields 
by half. Neomycin and streptomycin failed to control fruit rots. Heavy 
applications of "ammonia” nitrogen stimulated a lush vine growth whose 
berries showed significantly more rot. Berries bruised while in spore 
suspensions of rot fungi showed subsequent infection. Infection tubes of 
spores of Pestalotia vaccinii labelled with S35 were traced by autoradio­
graph and isolation from receptive stigmas to the ovaries. Isolations 
from rotted cranberries showed Glomerella cingulata vaccinii and Sporo- 
nema oxycocci to be the two most important fruit pathogens in Massachu­
setts. A bog survey indicated that machine-picked berries shrunk more 
in storage than berries which had been scoop-picked in 1957. Zineb 
concentrates applied by helicopter, straight-wing plane and ground rigs 
gave good control.
— B. M. Zuckerman.
Blueberry Diseases. Coryneum microstictum and several other fungi on 
highbush blueberry stems were found for the first time. In field trials, 
four and five applications of ferbam reduced incidence of mummy-berry 
by 60%  in lightly infected areas. Calcium cyanamid, Premerge and Sinox 
PE did not prevent mummy cup formation under sod-type culture.
— B. M. Zuckerman.
Varieties. A manuscript has been prepared describing the cranberry 
varieties of North America.
— F . B. Chandler, I. E. Demoranville.
Breeding. Crosses of cranberries were made using Centerville, \oses 
Pride, Selection #28, and Black Veil as parents. In all, 82 crosses were 
made. It is hoped that seeds from these crosses will produce fruit which 
is early and more palatable when fresh than the present varieties.
— F. B. Chandler, I. E. Demoranville.
Pruning. The yield of fruit from plots pruned was as great as the yield 
of plots sanded.
— F. B. Chandler.
Fertilizer. Plots to study greater amounts of nitrogen and greater 
amounts of phosphorus in relation to nitrogen were established.
— F. B. Chandler.
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W ater Relation. Sand and peat were mixed in one new plot planting 
and sand was put on the bottom in another plot at the State Bog to study 
soil-water movement and root growth and development.
— F. B. Chandler.
F resh  Fruit Quality Control Studies. Studies were initiated in 1955 
to determine what happens to fresh cranberries from the time of ship­
ment through to the consumer. In 1957, coded or tagged lots of berries 
were sampled regularly at shipping points, in a chain store warehouse, and 
in 3 retail stores to determine the amount of breakdown, loss of weight, 
and effect of refrigeration on the shelf life of fresh cranberries. The 
average percent of unusable berries showed a substantial increase over a 
similar study made in 1956. No underweight samples were collected at 
shipping points or at the chain store warehouse. The only underweight 
problem occurred with a few Early Black samples at the retail level. Cran­
berries displayed on refrigerated racks continued to show considerably 
less breakdown than those displayed on dry racks.
A consumer questionnaire was used successfully to secure additional 
information on the condition of fresh cranberries at the time of purchase. 
It was apparent that consumers were not as critical of our product as we 
were in an examination. The fresh fruit outlet has a loyal and enthusiastic 
following among consumers, based on comments made in the questionnaire.
— / .  R. Beattie, I. E. Demoranville.
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D EPA RTM EN T O F D A IR Y AND ANIMAL SCIENCE  
I). J. IIANKINSON IN CHARGE
DAIRY TECHNOLOGY
Variability of P ro d u cers’ Butterfat Tests. A study of the causes of 
variations in producers’ butterfat tests has led to recommendations for 
improved sampling and testing practices of bulk handled milk. Trans­
portation of the composite samples on the bulk tank pickup truck was 
found to have no effect on the reliability of the sample compared with a 
non-transported sample, if samples are properly capped and iced. Statis­
tical analysis will be used to determine if butterfat testing of bulk milk 
based on random fresh milk sampling is preferable to the present system 
of composite sampling.
—  I). T. Liden.
A ntioxidants o f Cacao Origin for A gricultural Products. Cacao 
shell feeding tests with broilers and laying hens have been made in co­
operation with the Poultry Husbandry Department. The addition of 3 
percent cacao shell to the broiler ration improved skin appearance of 
dressed birds but did not consistently improve the keeping property of the 
depot fat during freezer storage for one year. No consistent improvement 
in the stability of the fresh depot fat was noted when 3 percent of cacao 
shell was fed to hens. Feeding cacao shell to hens did not improve the 
stability of the carotene and vitamin A in the eggs after 4 months storage 
at 40°F.
To determine toxicity of cacao shell, 5, 10, 15 and 25 percent of shell 
was fed to white rats. Significant retardation in growth rate was first 
observed at the 10 percent level.
—  W. S. Mueller and A. Jarvesoo.
G erm icidal Agents for A gricultural Use. Two test methods, de­
veloped at this station for evaluating germicidal compounds, were com­
pared with the official U.S. Public Health Service Method. The chief 
advantage of the Massachusetts methods is that they are less laborious 
without sacrificing accuracy.
Further investigation on cleaning and sanitizing a portable pump and 
100 feet of plastic pipe line for milk shows that this type of equipment 
can be effectively cleaned and sanitized so as not to endanger the sanitary 
quality of the milk.
In cooperation with Poultry Husbandry, a feed efficiency study of 
8 weeks duration was made on broilers when stabilized chlorine dioxide 
water solution (Perchlordoxine) was added to the drinking water. The 
Perchlordoxine group made insignificantly greater gains in weight per 
pound of feed consumed than the control.
■— IF . 5. Mueller and A. Jarvesoo.
T h e E  fleet of Processing P rocedures on the Characteristics of the 
Dairy P rodu ct “ Half-and -Half.”  Under present State regulations, 
the addition of non-fat milk solids to "half-and-half” (minimum butter­
fat 10 percent), to increase the viscosity of the product for greater con-
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sumer acceptance, is not permitted. In studying various processing 
procedures to determine their effect on viscosity, it was found that single 
stage homogenization produced a product of slightly greater viscosity 
than double stage homogenization. A more viscous product was obtained 
in double stage homogenization when 300 pounds pressure was used on 
the second stage rather than 500 pounds. Viscosity was increased by 
lowering the temperature of homogenization. By using cream from cold 
milk separation and blending with whole milk, a product comparable in 
viscosity to a half-and-half containing 1 percent added milk solids was 
obtained.
— F. E. Potter.
ANIMAL HUSBANDRY
Minerals in Milk. The work with boron has been published in the 
Journal of Dairy Science, Vol. 41, pages 803-806. The work with tin has 
been continued, but as yet no method has been found that gives repro­
ducible results. Feeding trials with barium involving 12 cows have been 
completed and the milk samples have been prepared for analysis, but the 
analytical work has not been done.
— / .  G. Archibald and H. Fenner.
Quality in Roughage, (a) Silage Investigations.
(1) Hominy feed (150 lbs. per ton of green crop) has again proved 
its worth in facilitating development of a good lactic acid fermentation and 
in controlling bad odors.
(2) Quality of silage stored in plastic bags continues to be good 
where normal precautions are taken regarding moisture content, but dry 
matter losses still are too high (25-30% ), evidently due to small unde­
tected leaks.
(3) Packaging of individual bales of unwilted 3rd cutting alfalfa- 
brome grass in vinyl chloride plastic tubing produced a material quite 
palatable to young cattle and sheep, but dry matter loss was high and 
chemical tests showed that a typical silage fermentation had not taken 
place.
(4) . Forage stored in the Harvestore was wilted to an average mois­
ture content of 63.2% , most of it to about 50% , with a plug of unwilted 
material at the top for air exclusion. Dry matter loss was very low (5.2 %) 
but quality was only fair. Some lots well down in the silo had small flecks 
of mold distributed through the mass.
(b) Investigation of the Value for Milk Production of Two Types of 
Hay, (Legume-Grass and Grass Only). Results of three seasons’ work 
have been prepared for publication as an experiment station bulletin. 
Milk production over a total of 2576 cow days with 16 cows was identical 
for the two hay types on the basis of 4 % fat-corrected milk produced per 
pound of dry matter eaten. Fat test was almost identical and there were 
no significant differences in persistency of milk flow, in average efficiency,
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or in digestibility of dry matter, protein, crude fiber, nitrogen-free extract, 
or total energy. Efficiency studies indicated that the ability of a cow to 
convert coarse fodder into milk is more important than the type of hay 
she eats, provided, of coures, that the hay is of good quality and that the 
types are not greatly different in composition.
— J . G. Archibald, M. L. Blaisdell, M. Drake,
H. Fenner, B . L. Hilton, / .  W. Kuzmeski, and J .  Vengris.
Antigenic Factors in the Blood o f Swine. In an attempt to study 
blood types in swine, efforts have been made to locate natural occurring 
antigenic factors in several sows and to stimulate the production of these 
factors. No success can be reported to date. The correlation between 
blood types and production characters is to be studied.
— L. N. Baker.
Physiology and R eproduction of Dairy Cattle. A year-long study of 
the levels of creatine and creatinine in the blood of a group of heifers 
and cows has failed to show significant changes associated with repro­
ductive state; this determination cannot, therefore, be used as a test for 
pregnancy or fertility status.
A technique has been developed for the recovery of fertilized eggs 
from the living ewe and transfer to other females for embryonic develop­
ment, permitting study of pre- and post-ovulatory factors involved in 
sterility problems not heretofore possible. Attempts at egg transplanta­
tion in cattle using similar methods, however, have so far been unsuccess­
ful.
— W. G. B lack and P. A. McConnell
T h e Relation o f Certain Physiological Factors to the Productive  
Capacity o f Dairy Cattle. The thyroid gland through its secretion, 
thyroxin, influences many bodily activities. Estimates of this gland’s 
activity have been made at various ages in over 200 heifers and cows 
through determination of the blood plasma protein-bound iodine. The 
degree of association between these values and the growth rate, produc­
tion of milk, and reproductive efficiency in these cattle is being studied 
to determine whether this test can be used in the young animal to predict 
its future productivity. The influence of heredity and environment on 
thyroid activity is also being studied.
— r .  G. Black, P. A. McConnell and F. Fernich.
P re - ami Post-O vulatory F actors Affecting Fertilization and E m ­
bryonic Survival in Dairy Cattle. An additional seventy-one head of 
dairy cows and heifers were slaughtered. Histological and histochemical 
studies have established normal standards of daily development for the 
fetal membranes between 16 and 33 days of pregnancy, facilitating the 
recognition of abnormal or retarded development. Corresponding studies 
of the endometria have established the progressive morphological changes 
occurring during early pregnancy, preparatory to placentation. Pre­
liminary experiments initiated on the effects of exogenous hormones on
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the reproductive cycles of normal heifers indicated that estradiol, proges- 
trone, pregnant mare serum and human chorionic gonadotrophin can he 
employed effectively to modify ovarian cativity and cycle length.
—  R. C. Foley and J . S. Greenstein.
Dairy Sire Evaluation. The accuracy in selecting genetically superior 
sires in artificial insemination is improved when adjustments are made 
for the production opportunity of daughters. A seven-month running 
contemporary average of stablemates of artificially sired daughters apears 
to be the most accurate method of several tested and to be especially 
valuable for comparing sires on a national basis.
— S. N. Gaunt.
D EPA RTM EN T O F ENTOMOLOGY 
CHARLES P. ALEXANDER IN CHARGE
Control o f Insect Pests o f Shade Trees and Ornamental Shrubs.
To meet the needs of arborists, landscape gardeners, nurserymen, tree 
wardens, moth superintendents, property owners, etc., work on this 
project is directed toward evaluating the newer insecticides and miticides 
and also determining the extent of pesticide injury on different plants.
Eriophyid Mites on elm: (Hydraulic Sprayer Applications). A 15 
per cent aramite wettable powder (2 pounds per 100 gallons), applied in 
calm morning air in late July by a sprayer having a 60 g.p.m. pump capacity, 
gave excellent to good control for four weeks on branches 60 to 74 feet 
high. In preliminary tests with small elms, an 185. per cent Kelthane 
emulsifiable liquid ( l jf i  pints per 100 gallons) gave promising control. 
No spray injury resulted from the proceeding applications.
(Mist blower applications). With the use of a mist blower that had 
an output of 12,000 cubic feet of air per minute, both a 25%  aramite 
emulsifiable liquid (7/10 pint per gallon of water) and a 57 % malathion 
emulsifiable liquid (J/> pint per gallon), applied early on calm foggy morn­
ings at rates of approximately 9 to 22 gallons per large tree, gave excellent 
control on the lower branches (under 32 feet high). In the upper branches, 
all malathion applications gave excellent to good control on branches 
57-77 feet high for 4 weeks, while the aramite spray gave results which 
varie d from excellent to poor on branches 57-68 feet high after 4 weeks. 
No spray damage resulted from the aramite application, but the malathion 
application caused severe foliage damage, especially at the larger dosages.
— W. B. Becker.
Possible Correlation of Insect and Plant Development. The seasonal 
blossoming periods of various common plants were compared with the 
appearance of different life stages of a number of species of ornamentals 
insects. The objective is to determine if  some insect control measures 
might be timed more easily and accurately by such a relationship than by 
a calendar date. If  consistent, such a method of timing could be helpful
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to persons who cannot recognize the various life stages of inconspicuous 
insect pests. The proper calendar date for some spray applications may 
vary considerably from year to year. It is hoped that observations can 
be continued for several years.
—  W. B. Becker and J . W. Durfee with 
the cooperation o f  the Botany Department.
Effect of Municipal Spraying Practices on Twig Feeding By Elm  
Bark Beetles. Twig feeding tests conducted for five different towns 
near the beginning and end of the period when twig feeding is most apt to 
result in infection with the Dutch elm disease fungus, again revealed that 
the towns’ dormant mist blower applications of DDT did ro t give the 
long term protection desired for this purpose, especially in the tops of 
tall elms. Initial, short term protection was good in some instances. In 
one locality where DDT was reportedly applied by conventional aircraft 
at the rate of one pound per acre, pratically no protection resulted.
•— W. B. Becker and R. A. Mankoivsky.
Prevention of Insect Damage to Decked Pine Sawlogs W ith BIIC  
Em ulsion Sprays. Again, a 0.4 per cent gamma isomer content BHC 
emulsion (in water) carefully applied once to decked, unseasoned, eastern 
white pine logs in the early spring gave complete protection against wood­
boring insects all summer. About 3700 board feet (log scale) of logs wTere 
sprayed at Granville, Mass. There was no downgrading of lumber from 
the sprayed logs due to worm holes.
In view of some concern over the use of lumber and sawdust from 
BHC sprayed logs for certain purposes (such as lumber for food contain­
ers or sawdust for mulching Berry crops), investigations, in cooperation 
with the Departments of Horticulture and Food Technology, have been 
started on possible odor or taste problems.
—  W . B. Becker, Department o f  Enotmology and Plant Pathology and 
IP. G. Abbott, Department o f  Forestry and W ildlife Management.
Prevention o f Insect Damage to Hardwood Logs with BHC E m u l­
sion Sprays. A BHC emulsifiable liquid, diluted in water to 0.4 and 0.2 
per cent gamma isomer by volume and sprayed once, in the early spring, 
on individual oak and ash logs, kept them free all summer of wood-boring 
insects. Round-headed borers (Cerambycidae) were common in unsprayed 
oak logs, and both cerambycids and ambrosia beetles were common in 
unsprayed ash logs.
A 0.4 per cent gamma BHC emulsion applied once in the early spring 
to the outside of piles of oak cordwood (5p2 gallons per cord) gave 97.4 
per cent protection against ambrosia beetle galleries and 99.8 per cent 
protection against round-headed borer galleries in the wood.
—  W. B. Becker, in cooperation with the Depart­
ment o f  Forestry and W ildlife Management.
Investigations o f the W hite P in e Cone Beetle, Conophthorus coniperda 
Hopk. Preliminary studies were started on the biology of this insect, 
which is suspected of being a major factor in preventing suitable crops of
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white pine seed from maturing. Such damage interferes with foresters’ 
reforestation and tree improvement activities. After observations started 
in early June, small to large size cones were found infested. Entry most 
often was made at the base of a cone, from which point the beetles bored 
to the center of the cone. Eggs had been deposited within the cones at 
an unknown time, the resulting larvae pupating and appearing as new 
adults after mid-July.
— J . W. Durfee, in cooperation with the Department 
o f  Forestry and W ildlife Management.
Pesticide Residues in or on A gricultural Crops. Methoxychlor at 
100 PPM, or Malathion at 8 PPM, fed to milch cows for 3 weeks failed 
to be secreted in milk, meat or fat in measurable amounts. (See separate 
report, C. Tyson Smith). Tests to compare effects of different applica­
tion equipment on deposit of pesticides revealed as much variation be­
tween plots treated with same equipment as between plots treated with 
different equipment. Methoxychlor EC f i  - 2 lbs. actual per acre pro­
duced residues of less than 35 PPM within seven days. Malathion EC at 
1 lb. actual per acre resulted in residues of less than 2 PPM within four 
days. Heptachlor EC at )/£ - 1 lb. actual per acre resulted in residues of 
from 0.26 - 0.33 PPM after fifteen days. A cooperative project from the 
Cranberry Station provided data relative to amounts of aminotriazole 
on cranberries.
— F. R. Shaiv, R. J . Lavigne & C. Tyson Smith.
Insects in relation to forage crops in M assachusetts. Systematic 
surveys by sweeping indicate the relative abundance of insects infesting 
forage crops to be aphis, leafhoppers, tarnished plant bugs, other plant 
bugs, grasshoppers, spittlebugs, Japanese beetles, and clover root curculios. 
The alfalfa weevil is now present in all areas of the state, with the pos­
sible exception of Martha’s Vineyard and Nantucket, where no survey 
has been made. In 1958, cutworms, preliminary Euoxa messoria (Harris), 
and the clover leaf weevil were more numerous than usual. Studies of 
biology, abundance and distribution of meadow spittlebug are virtually 
completed. Investigations of biology and control of clover root curculios, 
Sitona spp. are underway.
Applications of methoxychlor EC - 2 lbs/acre in 1957 to second 
cutting alfalfa resulted in improved stand in 1958, with an increase in 
green weight approximating 2 tons per acre over untreated check.
— F. R. Shaw & R. J . Lavigne.
Control of Insects on Cucurbits in Relation to Yield and Quality.
With a light infestation of insect pests, nine applications at approximately 
weekly intervals of 10 percent zineb, 1 percent rotenone plus 6 percent 
copper, 1 percent rotenone plus 8 percent maneb, 4 percent malathion 
plus 10 percent zineb, 5 percent methoxychlor plus 0.5 percent lindane 
plus 10 percent zineb, and 2.5 percent heptachlor plus 10 percent zineb 
all give satisfactory pest control on cantaloupe, watermelon, and Butter­
cup squash. Yield records were not significantly different and generally
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were influenced by factors other than pest control. Taste panel tests 
indicated a slight but significant off-flavor where the malathion-zineb dust 
was used on watermelon and squash.
—  W. D. Whitcomb and W. J. Garland, Waltham.
Evaluation o f General Purpose Pesticides on Vegetables. Satis­
factory pest control was obtained on beans, peppers, sweet corn, cucum­
bers, tomatoes, and potatoes from weekly applications, between June 7 and 
August 29, of methoxychlor-malathion-captan, and methoxychlor-mala- 
thion-zineb combinations as a spray and dust. All treated plots produced 
greater yield than untreated ones. Spray was more effective on cucumbers 
only. Sprays and dusts containing captan produced greater yields on 
tomatoes only. Foliage injury occurred on cucumbers from all form­
ulations.
—  W. D. Whitcomb and W. J .  Garland, Waltham.
Evaluation of General Purpose Pesticide M ixtures on Apples and 
Peaches. A combination mixture of methoxychlor, malathion and captan 
containing a Vermont clay diluent was compared to a similar mixture in 
which 9.5 percent of the clay was replaced with calcium carbonate. Both 
mixtures gave satisfactory pest control. The calcium carbonate mixture 
reduced "shot hole” spray injury on peach leaves from 27.81 percent to 
16.39 percent and "frog eye” spray injury on red Delicious apple leaves 
from 19.42 percent to 9.48 percent.
—  W. D. Whitcomb and W. J .  Garland, Waltham.
Control o f Cabagge Maggot in Early  Cabbage. Home-grown cabbage 
plants showed about three times greater infestation than southern grown 
plants transplanted nine days later, apparently due to the greater attrac­
tiveness of the more vigorous local plants. Heptachlor emulsion (2 
pounds actual per gallon) diluted 1 pint in 50 gallons applied to each 
plant in the field or to flats before transplanting gave perfect protection. 
Dieldrin emulsion (1.5 pounds actual per gallon) diluted to l 1/^  pints in 
50 gallons gave complete protection when the bare-rooted plants were 
dipped just before transplanting. Chlordane and heptachlor dusts were 
effective, but a preplanting treatment of heptachlor granules at the rate 
of 5 pounds (actual) per acre was not effective on home grown plants.
—  W. D. Whitcomb and W. J . Garland, Waltham.
Control o f Cabbage Maggot in Late Turnips. Pre-seeding soil treat­
ments with heptachlor granules at 3 and 5 pounds per acre gave good 
control (86 per cent) of a natural infestation which caused 80 percent 
damage to untreated turnips. One application of 2.5 percent heptachlor 
dust at various intervals after seeding was unsatisfactory and two appli­
cations were inconsistent. Sprays of emulsifiable concentrate and wet- 
table powder were more effective than dusts, and two applications of spray 
gave satisfactory protection. Taste tests by the Department of Food 
Technology showed a measurable off-flavor where heptachlor was applied 
within 15 days of’ harvest, but this difference was not significant.
— W. D. Whitcomb and W. J . Garland, Waltham.
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Control o f Plum  Curculio in Apples. Evaluation of the new insecti­
cide Sevin, a naphthyl carbamate, in an orchard having 83.64 percent 
stung fruit when no insecticide was used, resulted in 0.68 percent stung 
fruit when 50 percent wettable powder 4 pounds per 100 gallons was ap­
plied. A dosage of 2 pounds per 100 gallons of 50 percent wettable powder 
permitted 7.9 percent damage, and 1 gallon per 100 of 13 percent emulsi- 
fiable concentrate gave 15.30 percent.
— W. D. Whitcomb and W. J . Garland, Waltham.
Control o f Apple Maggot. Granules of both aldrin and heptachlor, at 
the rate of 5 pounds actual toxicant per acre, applied to the soil of emer­
gence cages reduced emergence about 25 percent and killed about 50 
percent of the emerged flies within 24 hours. Treatments in September 
and June were equally effective. No significant results from spraying 
experiments were obtained, due to drought damage to the trees and fruit.
—  W. D. Whitcomb and W. J . Garland, Waltham.
Control o f Soft Brown Scale on Greenhouse Plants. Although soft 
brown scale is well controlled by spraying with modern insecticides, 
many of its host plants are very susceptible to spray injury. Preliminary 
tests on Boston fern and kalanchoe in January and February showed slight 
to severe injury from all normal concentrations of the emulsifiable con­
centrates of malathion, Kelthane, DDT, and endrin but not from wettable 
powders of these pesticides. However, wettable powders left an unsightly 
residue which interferes with the natural appearance of the plants and 
■depreciates the sale value.
—  W. D. Whitcomb and W. J . Garland, Waltham.
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F E E D , F E R T IL IZ E R , AND SEED  CONTROL SERV ICES  
JOHN W. KUZMESKI IN CHARGE
The feed and fertilizer control service operations are reported in 
annual bulletins.
Dairy Law Control Service. All milk inspection laboratories in the 
Commonwealth were visited at least once to check apparatus and general 
conduct of work. Upon submission of satisfactory evidence of proficiency* 
74 certificates were issued to applicants qualifying them to test milk and 
cream for milk fat content. Also, 6368 pieces of Babcock glassware were 
calibrated, and 287 centrifuges were checked.
— Paul Korpita, E. F. Vlach, Joseph Conklin.
Soil Testing Service. A total of 2685 soil samples were tested and re­
sults reported to the proper University Lawn and crop specialists for 
fertilizer application or other recommendations.
— Bertram Gersten, E. F . Vlach.
Analytical W ork for the State Purchasing Agent. A total of 978 
samples of feed, fertilizer, and other materials were analyzed and/or ex­
amined microscopically to determine whether State specifications were 
met. The Control Service calculated the amount of penalty rebate to be 
imposed whenever materials failed to meet specifications.
— Entire Staff.
F oliar and Tissue Analysis. In  cooperation with other departments 
of the University, determinations were made for K, P, Ca, Mg, B, etc. 
on apple, blueberry, strawberry leaves, tomato leaves and fruit, grass 
clippings, etc. The data were used to determine whether nutritional de­
ficiencies existed and to plan fertilizer treatment of experimental plots 
in the next year. Reports involving this work are given under the de­
partments originating the research projects.
— Bertram Gersten, D. F. Owen, Shirley J .  Richards, 
A. F. Spelman, E. F . Vlach.
G eneral Analytical W ork. Samples from County Agents and other 
citizens of the Commonwealth were analyzed whenever circumstances 
seemed to warrant such analysis. Viscera of animals were examined for 
poisons, usually in cooperation with the Veterinary Science Department.
— Entire Staff.
P ro ject No. H atch 3 7 . In  cooperation with .1. G. Archibald, Dairy and 
Animal Science Department. Complete fodder and lignin analyses have 
been made on forage and fecal matter samples.
—  D. F. Owen, Shirley J .  Richards.
P ro ject No. H atch 7 8 . In cooperation with D. L. Mader, Forestry De­
partment. The total nitrogen content of soil samples from pine plot 
horizons is being determined.
—  D. F. Owen.
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Malathion and M ethoxychlor Residues. Federal Northeast P r o ­
ject 3 6 . See report of F. R. Shaw, Department of Entomology and Plant 
Pathology. The rate of disappearance of Malathion from alfalfa was de­
termined. Spraying was at 1 Ib/acre. Residues declined from 69 ppm 
after spray to 0.25 ppm six days later. Residues were determined in the 
milk, Brain, liver, kidney, blood, rib-eye and round from cows fed at 
tolerance level (FDA) and none was detected.
M ethoxychlor was similarly studied. The residue decreased logarith­
mically with time. The half-life varied with the height of alfalfa at spray 
time, being 2.2 days when the plants were sprayed at 5 .8 "  height and 
3.2 days at 17" height. No residues were found in the milk, blood, brain 
or in the fats from edible tissues of cows fed at tolerance levels.
— C. T. Smith.
M icroscopic Identification o f Rock Phosphate and Bone Meal.
The identification of particles of bone meal and rock phosphate in the 
presence of each other has presented difficulties. It was observed that 
there is sufficient residual protein inside bone particles to give the charac­
teristic reaction with Million’s reagent. Rock phosphate does not. Through 
this new technique it is possible to differentiate Between bone meal and 
low fluorine or defluorinated rock phosphate.
— C. T. Smith.
SEED  LA BO RA TO RY
The Seed Laboratory is operated as a service to the Commonwealth 
and a summary of its work is reported in annual Control Service bulletins. 
During the year July 1, 1957 to June 30, 1958, the laboratory received and 
tested 4138 samples from seed wholesalers and retailers, farmers, State 
institutions and Departments, and State Seed Inspectors of the Depart­
ment of Agriculture.
Field tests to determine trueness-to-type were conducted on 97 
samples of vegetables and 387 samples of flowers. All of these samples 
were collected and submitted by the State Department of Agriculture.
— W. P. Ditmer.
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D EPA RTM EN T O F H O R TICU LTU R E
A. P. FRENCH IN CHARGE
FLORICULTURE SECTION 
A. \V. BOICOURT IN CHARGE
U rea Form aldehyde Nitrogen Compound as a Source o f Nitrogen 
for F lo ris ts ’ Crops. "Uramite” has performed satisfactorily as a source 
of nitrogen for carnation plants, being effective in steamed and unsteamed 
soil or soil-peat-sand mixtures. Durability of the nitrogen material was 
shown by initial applications of 4 lbs. of uramite per 100 sq. ft., which 
supplied sufficient nitrogen for a 4 to 5 month period. Crop tolerance 
would appear to be quite high, in that application rates of 8 lbs. per 100 
sq. ft. for the growing season did not cause noticeable plant injury. Ura­
mite has been found to be a satisfactory source of nitrogen for potted 
plants such as geraniums, chrysanthemums, poinsettias, lillies and cin­
erarias.
A complete fertilizer formulation of 12-6-12 analysis with %  of the 
total nitrogen supplied as uramite was found to be suitable for several 
kinds of potted plants.
— Harold E. White.
T he Effect of Iron Chelators on Nutrition o f Roses. Trisodium ethyl- 
enediamine tetraacetate (NaEDTA), applied at the rate of .80 ozs. per 100 
sq. ft. to soil prior to planting roses, had no injurious effect. However, at 
rates of 4 to 20 ozs. per 100 sq. ft., plant injury was moderate at the 4 oz. 
rate and caused severe injury and plant growth retardation when applied 
at 20 oz. rate. Sodium oxalate (Na2 C2 O4) at rate of 1-J^ to 4-J^ ozs. per 
100 sq. ft., caused no plant injury. Mono-sodium ferriethylene diamine 
tetraacetate dinydrate (sequestrene ferric complex) applied at 4-J^ oz. 
rate was not harmful.
Applications of phosphate, at rates of 3, 9 and 27 lbs. per 100 sq. ft. 
to soil in which rose plants were grown for 3 yrs., did not cause iron de­
ficiency symptoms. The chelate agent (NaEDTA), used at different treat­
ment rates and superimposed over the several phosphate treatments, re­
sulted in significant differences in flower production at the 5 percent level 
between the intermediate and highest phosphate treatment. Between the 
intermediate and highest phosphate treatment levels, significant differences 
in flower production were observed at the one per cent level.
Three years’ observation in a commercial rose range where NaEDTA 
was applied at rates of 1 to 3 ozs. per 100 sq. ft. annually to rose plants, 
showed a gain of 1.25 flowers per plant for the 4 oz. treatment as compared 
with untreated plants.
— Harold E. White.
Effects o f Tem perature and Daylength on the Flowering of Anemone 
coronaria. Preliminary investigations indicate that plants grown in a
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cooled greenhouse during the summer flowered earlier in the fall than 
plants grown in an uncooled greenhouse. Additional studies are now 
being conducted on the effect of photoperiod and soil mixtures.
-— George B. Goddard.
The Effect of Steam Sterilization o f Massachusetts G reenhouse 
Soils. Eight treatments using field soil prepared with peat moss and sand 
were analyzed to follow the trend of six elements, pH, and soluble salts for 
a period of 2}^ months following steam pasteurization. The effects of the 
applications of superphosphate, ground limestone, and a complete fertilizer 
both before and after steam pasteurization were studied.
— Franklin J . Campbell, Waltham.
Use of P erlite as a Soil Conditioner. Croft lilies, geraniums, carnations, 
and annuals grown in different soil mixtures using horticultural perlite 
resulted in as high quality plants as those grown in the standard medium 
of soil, peat moss, and sand, as long as the feeding program was adjusted 
to suit the nature of the individual media.
— Franklin J . Campbell, Waltham.
Boron Fertilization o f Commercial Carnations. Boron applications 
of 7 ounces of sodium borate per 400 square feet per month resulted ¿in 
leaf tip burn on white Sydney Littlefield carnations. Production was not 
appreciably effected by this rate of application. Tip burn symptoms were 
less severe on treatments receiving heavy lime applications. No significant 
increase in production was derived from any of the boron treatments^over 
that of the check.
— Paul Eck, Waltham.
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H O R TICU LTU R E DEPARTM ENT
OLERICULTURE SECTION
G. B. SNYDER IN CHARGE
T h e Culture and Nutrition o f Vegetable Crops. Bolting of onion 
plants has been eliminated completely by keeping the dry sets in warm 
storage at 86°F for 8 to 12 weeks before planting. Although bolting was 
eliminated, the treatment did not reduce the amount of bulb splitting com­
pared to the untreated crop.
— W. H. Lachm an and L. F . Michaelson.
W eed Control in Vegetable Crops. Randox at 4 to 6 pounds per acre 
gave good control of weeds in onions. In sweet corn, two pounds of 
Simazin (active) prevented weed growth for six weeks. Vegedex was the 
best material tried on lettuce, but this material stunted spinach growing 
■on sandy soils.
•— W. if . Lachm an and L. F . Michelson.
Breeding Quality Sweet Corn for the Early  Market. The conversion 
of Massachusetts’ sweet corn inbreds to cyto-sterile and restorer types is 
progressing rapidly. This will probably permit the production of less 
expensive but better quality hybrid sweet corn seed.
•— W. H. Lachman, D. D. Allen and L. F. Michelson.
Breeding Sweet Corn, Peppers and Field  Tom atoes for Massa­
chusetts. Two new first-early sweet corn hybrids are of excellent type 
and quality and appear to have considerable promise. A new second-early 
Fr tomato hybrid produces a good yield of globe-shaped, firm, crack-free 
fruits.
— W. II. Lachman and L. F . Michelson.
T he Relation o f Some Environm ental Faetors and Chloro IPC  
Applications to the Growth o f Onions. Outdoor tests on a Hadley soil 
resulted in injury from Chloro IPC at 16 pounds per acre. Similar tests 
on a Scarborough soil produced no damage at 64 pounds per acre. The 
differences between the Hadley and Scarborough soils were a pH of 5.1 
and 5.9, organic matter of 1 .7%  and 5 .1%  and compacted vs. soil not 
compacted.
— IV. H. Lachman, D. D. Allen and L. F. Michelson.
Culture and Nutrition o f Pickling Cucum bers. Of six varieties of 
pickling cucumbers tested for yield and pickling quality, SMR 15 and 
SMR 18 showed promise of replacing existing varieties in this area.
— Cecil L. Thomson.
T h e Study of Native Vegetables As They Relate to Post-harvest 
Length o f Life, Quality, and Consum er A cceptance. Current studies 
involving asparagus indicate freshening for a two hour period immed-
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iately after harvest to be a desirable practice. Washed asparagus deterior­
ated more rapidly than freshened asparagus. Packaging in mylar or poly­
ethylene maintained a better appearance but odor development was more 
rapid than asparagus packaged in cellulose acetate.
— D. N. Maynard.
The Mineral Nutrition o f Vegetable Crops as Related to the Inci­
dence and Severity o f Certain Physiological D isorders. Lettuce. 
A direct relationship was again shown to exist between calcium deficiency 
and tipburn of lettuce. No satisfactory methods of control have been 
determined to date. Escarole. Heartburn of escarole was shown to be 
associated with a deficiency of calcium. In greenhouse tests the disorder 
could be controlled completely with twice weekly foliar applications of 
calcium salts, regardless of solution level of calcium. Field tests were 
effective in reducing, but not eliminating, the disorder. Tomato. Two 
tomato fruit disorders, open locule and vascular browning, were shown 
to be related to a lack of boron in solution. Fruit analysis indicate af­
fected fruit to be significantly lower in boron. Leaf analysis indicates 
that boron is necessary for maximum calcium uptake.
—  D. N. Maynard.
The Effect o f Simulated Hail Damage to Selected Vegetable Crops.
Simulated hail injury by the use of crushed ice projected by machine 
produced the most significant effects in reduced yield to field beans and 
potatoes when applied at and two weeks after the flowering period. The 
degree of damage does not seem to be as important as the time of injury.
—  G. B. Snyder and L. F . Michelson.
Vegetable Breeding for Improvement of (Quality and Adaptability.
Lettuce. In a breeding program to develop an adapted strain of 
Iceberg type lettuce, progress has been made in reducing the size of Walth­
am Great Lakes and making it more uniform. More selections for adapt­
ability are needed.
Cabbage. In the work of developing a small, second early cabbage of 
the Danish type, the type has been well fixed. Problems of seed produc­
tion have been overcome. Progress was made in reducing the amount of 
bolting in early planted fields.
—  Robert E. Young, Waltham.
Asparagus Investigations. With seed and plants of Waltham Wash­
ington asparagus readily available to our growers, and a stock seed bed 
established, this project has been concluded.
—  Robert E. Young, Waltham.
Nitrogen and Tem perature Relationships in G reenhouse Tom atoes.
Greenhouse tomatoes were grown with night temperatures of 58°, 61°, 
and 65°. In the past year, with less than average sunshine during the 
developmental stage of the crop, the high temperature plots produced 
less fruit and a lower percentage of No. 1 fruit than in the previous year
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when sunshine was above normal. In both years, the best results were 
obtained from the medium temperature plots (61°). Yield differences in 
nitrogen levels were not great, except where nitrogen was very deficient.
—  Robert E. Young, Waltham.
Seed Improvement.
Carrots. Progress has been made in improving Waltham Hicolor 
carrot, a new variety developed under this project. Shorter roots with 
better interior color have been selected.
Trellis Tomatoes. The work of developing a crack resistant trellis 
tomato progressed to the stage where two new crack resistant selections 
were released. Trellis 43, when compared with Trellis 22 as a standard, 
is earlier, cracks one-half as much, yields a little less total fruit, and has 
one serious drawback in that all the fruits are not round. Work on this 
characteristic is continuing. Trellis 32 is late when compared with Trellis 
22, has almost no cracked fruit, produces a high quality crop in the fall 
when other varieties are almost done, although total yield is not as great as 
Trellis 22.
The mosaic resistant lines have shown much less mosaic when grown 
in the field and the spread of mosaic left to natural means. Breeding for 
better fruit type is continuing.
Greenhouse Tomatoes. Trials of greenhouse hybrid tomatoes in 
search for better parents have not shown better breeding material, except 
for mildew resistance. Replacing Improved Bay State with mold-proof 
forcing in the widely used mildew resistant hybrid has produced a large 
crop and given better mildew resistance.
-— Robert E. Young, Waltham.
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H O R T IC U LT U R E D EPA RTM EN T
POMOLOGY SECTION
A. P. FRENCH IN CHARGE
The Influence of O rchard and Postharvest Treatm ents on the 
Metabolism o f T ree  Fru its. Diphenylamine (DPA) sprays applied with­
in 24 hours of harvest resulted in excellent control of storage scald on 
cold and controlled atmosphere (CA) stored Cortland and cold storage 
R. I. Greenings. However, DPA loses much of its effectiveness if applied 
3 days before harvest. The addition of a 1 % light oil to DPA provides 
better scald control than either DPA or 1 % oil alone. Excellent scald 
control may also be obtained from postharvest dip treatments of DPA as 
late as 12 weeks after the fruit is placed in cold storage.
The condition of CA stored McIntosh brought to 3 % O2 within 36 
hours of storage at 38°F was slightly superior, after a 6-month storage 
period, to similar apples brought gradually to 3 % O2 within 15 days after 
storage. The improvement in condition, however, did not appear to be 
great enough to justify the expense involved in obtaining rapid oxygen 
depletion.
— F. W . Southwick.
Influence o f Chemical Treatm ents on Flowering and Fruiting o f  
F ru it T rees. Adding Tween 20 to naphthaleneacetic acid (NAA) and 
naphthaleneacetamide (NA Amide) did not alawys increase the apple 
thinning capacity of the latter two chemicals, even though Tween 20 
markedly increases the rate and amount of foliar absorption of these 
chemicals. Tween 20 always increased the amount of leaf injury obtained 
from NAA or Na AAMIDE.
Chemical thinning of McIntosh apples with NA Amide did not influence 
the seed content of persisting fruit. Chemical thinning increased pre­
harvest drop insignificantly. Crop size markedly influenced (increased) 
preharvest drop and was a much more important factor influencing fall 
drop than chemical thinning.
For the third consecutive season, 2,4,5-trichlorphenoxyacetic acid 
was inferior to NAA for preharvest drop control of McIntosh.
— F. W. Southwick, W. D. Weeks, II. V. Marsh, Jr., and W. J . Lord.
The Nutrition of Apple T rees. Although the crop in the Delicious 
orchard was partially destroyed by spring frosts in 1957, yield and fruit 
color records were obtained. However, individual tree yields were so 
variable that differences among fertilizer treatments were not significant. 
Fruit color was also quite variable, but trees which received high nitrogen 
had the poorest color. Foliar analyses data indicated that the potassium- 
treated trees had increased levels to potassium, while the nitrogen levels 
were not increased by increased rates of nitrogen.
—  W.D.  Weeks, F. W. Southivick, Mack Drake and J .  E. Steckel 
in cooperation with Chemistry and Agronomy Departments.
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Evaluation o f Rootstocks for T ree Fruits. Yields from a 13-year 
block of McIntosh on Mailing II and VII averaged 8.8 and 10.6 boxes 
per tree respectively. A planting distance of 20’ x 30’ would give yields 
of 634 and 762 boxes per acre.
— W. D. Weeks.
Evaluation o f F ru it Varieties for M assachusetts. About 20 new apple 
varieties were planted for testing. Fourteen new red strains of Delicious 
were propagated for future testing. Puritan, an early red-fruited variety 
which this Station introduced, has shown such promise that it has been 
extensively planted by commercial growers.
Promising new varieties of strawberries in the 1957 trials were Earli- 
dawn, Surecrop and Merrimack.
—  W. D. Weeks and Staff.
Sources of M echanical Injury to M cIntosh Apples. Data was ob­
tained on the extent of Mechanical Injury to McIntosh Apples. Data 
tained on the extent of mechanical injury to McIntosh apples harvested 
in twenty orchards. Apples with severe bruises when harvested varied 
from 2 per cent in the orchard with best record to 30 per cent in the orchard 
with the poorest record. With adequate supervision, McIntosh apples 
can be picked with a minimum of mechanical injury. A comparative 
study was made of apples removed from storage at eighteen of the twenty 
orchards mentioned above. In general, considerably more bruising oc­
curs in the transportation and storage of apples than during the harvest­
ing process.
— 0 . C. Roberts.
Apple O rchard Irrigation. In a study conducted to learn more about 
the irrigation needs of our Massachusetts apple orchards, the experi­
mental results obtained in 1957 showed that irrigation increased fruit 
size and improved color. On the other hand, the fruits from irrigated 
trees were softer and had more water core.
—  W. J . Lord, K. J .  Kucinski and B. Gcrsten.
Improvem ent o f the W ild Lowbush Blueberry. Many weeds inter­
fere seriously with the growth and harvesting of wild lowbush blueberries. 
Polyborchlorate for weed control was not satisfactory; control was vari­
able and injury to blueberries was sometimes severe.
— J . S. Bailey and W. J . Lord.
Chemical Weed Control to F ru it Plantings. Duiron applied at two 
pounds per acre as a pre-emergence treatment in spring has kept culti­
vated blueberries practically free of annual weeds all season. Used at 
four pounds postemergence, it has given good weed control.
— J . S. Bailey and J . L . Kelley.
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Nutrition of Cultivated Blueberries. Leaves of the Rubel variety 
collected periodically through the growing season were analyzed chemi­
cally. Nitrogen and phosphorus decreased during the season, potassium 
and calcium increased, and magnesium changed little.
— /. S. Bailey, A. F . Spelman and B. Gersten.
Black Root Rot o f Strawberries. The nematodes which cause black 
root rot of strawberries can be controlled by soil fumigation. Fumiga­
tion with ethylene dibromide has increased yields significantly.
— J .  S. Bailey.
D EPA RTM EN T O F LANDSCAPE A R C H ITEC TU R E  
RAYMOND H. OTTO IN CHARGE
Control o f W eeds in the Nursery by Chemical Spray. Three mater­
ials (Methyl Bromide, Mylone, and Vapam) and a check were used as 
preplanting treatments for nursery lining-out stock. These treatments 
were followed by post-planting treatments of bark mulch, sugar cane 
mulch, granular Chloro I.P.C., or no treatment. Plants set out ten days 
after soil treatment in June were injured in the Mylone and Vapam plots. 
Methyl Bromide appears to be the most successful preplanting treatment 
and sugar cane mulch the best post planting treatment.
Diuron at and 1 pound per acre and Simazine at 2 and 4 pounds 
per acre continue to give good control of weeds.
Chlorosis in yews has been observed at both rates of Diuron for the 
first time in four years of trials. This growing season has been one of 
higher than normal rainfall.
Yews and Junipers are apparently tolerant to Simazine at rates up to 
10 pounds per acre.
—  R. L. Ticknor and P. F. Bobula, Waltham.
H ardiness in New England of Commercially Available R hodo­
dendrons and Azaleas. Twenty-three different varieties of azaleas 
were processed by the conductivity method of hardiness testing during 
December. Readings for seven— Copperman, Hino-Crimson, John Caerns, 
Sibelius, Tartar, C5G, and P2G— indicated that they should be hardy. 
Eight were considered intermediate in hardiness— Chinook, Emblem, 
Hino-de-giri, Isabel, Red Bird, Red Progress, Sherwood Red, and H12G. 
Tender varieties were: Addy Wrey, Clarion, Hanny, Hino-Supreme, 
Jimmie Coover, May Glory, Vuykiana Scarlet, and Vuykiana Rosy Red.
Following a mild winter, thirty-three varieties which had been tested 
by conductivity during the winter 1956-57, bloomed. Of these, 18 were 
classed as hardy, 9 as intermediate, and 6 had been considered tender.
—  R. L. Ticknor and P. F. Bobula, Waltham.
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Rapidity o f Growth o f Nursery Stock. Seedlings of cross of Rhododen­
dron laetvirens X R. carolinianum  were brought into flower in two years by 
growing them in the greenhouse with supplemental light from 10 p.m. 
to 6 a.m.
Wounding experiments with the difficult-to-root red flowered Rhodo­
dendron varieties Dr. H. C. Dresselhuys and E. S. Rand showed that 
heavy wounding (slicing the bark on each side of the stem) produced the 
best root system. The percent rooting of vegetative cuttings of E. S. 
Rand was double that obtained with cuttings having flower buds.
Cuttings of Abies Koreana nana were rooted without hormones and 
with the following strengths of Indole Butyric acid: 0.8, 1, and 2 percent 
in talc. Of twenty six cuttings in each treatment, the following rooted: 
check, 8 ; 0.8 percent, 19; 1.0 percent, 12; 2.0 percent, 25.
Liquid fertilizer was applied at intervals of 1, 2, and 4 weeks to cut­
tings of Kalm ia latifolia. The best results were obtained with an appli­
cation every four weeks.
—  R. L. Ticknor and P. F . Bobula, Waltham.
H erbaceous Perennial T rials. Four beds containing approximately 
104 plants were re-established in the garden. These beds were edged 
with aluminum grass barrier and mulched with bark and sugar cane to 
reduce maintenance.
— P. F. Bobula annd R . L. Ticknor, Waltham.
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D EPA RTM EN T O F FOOD TECHNOLOGY
W. B. ESSELEN IN CHARGE
Variety Studies with Salt Stock and Fresh  Paek Pickles. Six var­
ieties of cucumbers were grown on experimental plots at the University 
during the 1957 season. As has been observed in previous years, SMR-12 
tended to make soft salt stock while MR-17 yieldeed firmr salt stock. 
Wisconsin-781 made very firm salt stock judged comparable to, or better 
than, MR-17. All six varieties of cucumbers made satisfactory fresh 
pack pasteurized pickles. Wisconsin-781 made firmer pasteurized pickles 
than SMR-12 and XP-563. Varieties MR-17, XP-561, and Wisconsin- 
152were intermediate.
—  W. B. Esselen, S. Sophianopoulos, V. Nigarn and C. L. Thomson
(Hort. Dept.)
Therm al D estruction of Peroxidase Enzyme Activity. Peroxidase 
enzyme activity in green bean puree was associated with the development 
of off-flavors and off-odors during storage. The results of this investi­
gation confirm the importance and necessity for the destruction of peroxi­
dase enzyme activity as well as bacterial spores in aseptic canning opera­
tions. At the high temperature and short heating times employed, pro­
cesses adequate for spore destruction are not necessarily adequate to de­
stroy peroxidase.
—  W. B. Esselen and M. E. Zoueil.
Control of Enzymes in Vegetables Sterilized by Radiation. Work 
is continuing on the requirements for thermal destruction of peroxidase 
in foods to be sterilized by gamma or cathode irradiation. With the appli­
cation of quantitative tests for enzyme activity, it has been observed that 
the thermal destruction rate curve tends to flatten out significantly after 
99 to 99.9 % of the original enzyme activity has been destroyed.
—  W. Hunting, M. Gagnon and W. B. Esselen.
E  ifect o f Plant Practices on Apple Ju ice as Determined by Con­
sumer Ratings. Consumer type tests were used to measure apple juice 
keeping quality, and juice type perference. Results showed average keep­
ing quality to be 10 days under normal refrigeration temperature with 
the cloudy type of juice being preferred. A container survey showed an 
increase in use of half-gallon waxed paperboard containers over all other 
types of containers, due to ease of handling and lower cost.
—  K. M. Hayes and C. T. Tan.
Evaluation of Aseptically Packed High Tem perature-Short Time 
Processed Baby Foods. Samples prepared using the Martin Aseptic 
Canning process were compared against conventionally retorted controls. 
Aseptically packed strained peas did not remain acceptable as long as the 
controls in storage, while the reverse was true of beets. Marginal flavor 
differences were found between aseptic and conventional, unstored, apri­
cot, pear and peach, nectars, boysenberry juice, and tomato catsup. Re­
torted tomato juice was preferred over the high temperature-short time 
packed product.
—  G. E. Livingston, W. B. Esselen and F. M. Sawyer.
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Quality Retention in Preserves. The addition of glucose oxidase, 
ascorbic acid oxidase or sodium hexametaphosphate to vacuum-concen­
trated strawberry preserves did not increase the color or flavor shelf-life 
above that of untreated controls. Substituting sorbic acid as a preserva­
tive for the usual pasteurization heat treatment in strawberry preserve 
did not improve color retention in storage, although the same treatment 
had some beneficial effect when applied to a raspberry preserve.
—  G. E. Livingston, W. B. Esselen and C. T. Tan.
Colorimetry o f Baby Foods. Tristimulus data on eight baby foods were 
obtained using four colorimetric instruments. Results were sufficiently 
different to show that such data will differ, depending upon instruments 
and products used.
—  G. E. Livingston, B. Gersten and J . D. Shore.
Colorimetry o f Strawberry Preserves. Statistical correlation between 
various objective color measurements and results of visual acceptance
- l  a L
panels indicated that hue, expressed as tan was the best measure of
color quality in strawberry preserves. The Gardner Color Difference 
Meter can be used satisfactorily to obtain this measurement.
—  G. E. Livingston and C. T. Tan.
Analysis o f Gas-packed Foods. A method was developed to sample the 
gas atmosphere in the packet or envelope type of package. The sample 
could then be analyzed in a vapor fractometer.
— A. S. Levine and I. S. Fagerson.
Effect o f Pesticides on Quality o f Fruits and Vegetables. A taste 
panel procedure for evaluating flavor differences caused by pesticide treat­
ments has been developed.
— I. S. Fagerson and  IF. Draper.
F actors Affecting Pre-cooked  Frozen  Potato P ro d u cts . A study of 
the factors affecting the quality of frozen pre-cooked potato products was 
made. Potatoes of high specific gravity and dry matter content yielded 
better quality products.
-— W. Averill and I. L. Pflug.
Method o f E xtractin g  Riboflavin and Niacin for M icrobioassav.
An extracting procedure has been developed in order to obtain an extract 
which may be used for determination of either niacin or riboflavin by 
microbioassay of the same extract.
-  -  W. Averill and II. C. Nixon.
Effect o f Fertilizer on Pigm ent Content o f Cranberries. The effect 
of type of fertilizer, amount and time of application on pigment content 
of Early Black cranberries was investigated. All fertilizer applications
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reduced the pigment content per berry while increasing the yield. Or­
ganic type fertilizers reduced the pigment content less than the inorganic 
types.
-— W. B. Esselen, F . J .  Francis, C. I. Camber, 11. Stone and E. M. Elbert.
Prepeeled Potatoes for Hotels and Restaurants. One of the reasons 
for the superiority of Cryovac bags over polyethylene bags for maintain­
ing whiteness in potatoes appeared to be in the lower gas transmission 
rate of the Cryovac film. Only one quarter of the sulphite necessary to 
control darkening in polyethylene bags was required for potatoes in 
Cryovac bags. It was also found that phytic acid or calcium phytate 
could replace part of the sulphite in the process.
— F. J . Francis, W. Averill and D. Lambert.
Chemical Treatm ents for Fresh  Cubed Squash. A process for ex­
tending the shelf life of fresh cubed squash was developed. It consisted 
chiefly of a dip in 0 .1%  dehydroacetic acid and subsequent removal of 
5-10 % of the moisture content of the cubes in a warm air stream. The 
dried cubes were packed in unperforated ployethylene bags and stored at 
room temperature. Several other factors that affected the shelf life, such 
as length of storage, method of cutting, extent of drying, strength of 
dipping solution, and type of squash, were also investigated.
— F. J . Francis and B. L. Amia.
Pigm ent Changes in Irradiated Plant Products During Post I r ­
radiation Storage. Color and pigment retention in four vegetables 
packed and irradiated under 21 different conditions was studied. Color 
in terms of hue, reflectance and chroma, and chlorophyll, phaeopytin, 
carotene and xantophyll were determined in green beans and broccoli. 
Color, total caronenoids, beta-carotene, alpha-carotene and Xanthophyll 
were measured for sweet potatoes and carrots. Color of pigment-free 
residues from all four vegetables was measured. Each treatment was 
investigated at 0, 1, 3, 6 and 12 months storage time, in order to be 
able to predict the optimum conditions of packing and storage for each 
component of color and pigment in the four vegetables.
A number of supplementary experiments, such as increased radiation 
doses, chemical additives, and buffers were performed in order to study 
the mechanism of radiation change. This work was extended to include 
model systems such as pectin gels, sugars, sugar-acid systems and a series 
of apple products.
— F. J . Francis, I. S. Fagerson, G. E. Livingston, R. Franceschini,
T. Wishnetsky, A. Naik- Kurade, Mrs. I. Davis.
D iscoloration in Cole Slaw. Sorbic acid solutions were found to have 
a whitening effect on cole slaw. Analyses for chlorophyll and carotenoid 
pigments indicated that the effect was probably an inhibition of the enzy­
matic darkening systems, rather than bleaching of chlorophyll or carote­
noids. However, both mechanisms may be involved.
— F. J. Francis, B. Amia, N. Glazier, S. M. Corbiere.
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Therm al D estruction o f Food Poisoning Bacteria in Precooked  
Frozen Foods. The thermal process requirements for a representative 
group of "Precooked Frozen” meat pies have been determined and con­
firmed with inoculated pack experiments. The processes were calculated 
to adequately destroy the pathogenic nonsporeforming bacterial flora 
which might be associated with such products. It was found, in relatively 
few cases, that the heating process recommended on the commercial 
pack was inadequate.
— H. M. El-Bisi and T. Ott.
T h e  Therm al Inactivation o f Chlorotetracycline in Various Meat 
Menstra. The basic thermal inactivation characteristics of chlorotetra­
cycline hydrochloride (aureomycin— CTC) in various meat menstra have 
been studied. Both the Thermal Inactivation Rate (TIR) and the Thermal 
Inactivation Time (TDT) curves have been established over the tempera­
ture range 71-127°C. (160-260°F). The rate of inactivation was definitely 
higher in any one of the meat menstra tested than it was in the reference 
phosphate buffer (0.1 M, pH 4.5) menstrum. Although it was difficult to 
compare the inactivation rate among the meat menstra themselves, since 
the difference was inconsistent at all heating temperatures, there was a 
tendency, however, for the rate to increase in the following order: soft- 
shell crab meat, beef, pork, chicken, lamb, haddock, white shrimp.
— IL  M. El-Bisi and T. R. Parks.
The Growth Characteristics and Biochem ical Activities of Psychro- 
phylic Bacteria in Cottage Cheese. The morphological and physio­
logical characteristics of thirteen different species of psychrophylic bac­
teria, involved in the spoilage of refrigerated foods in general and cottage 
cheese in particular, have been confirmed. Stuties are underway to 
determine their growth patterns and biochemical activities in cottage 
cheese.
— II. M. El-Bisi and C. I. Camber.
Studies on the Bactericidal E ffect o f Volatile Epoxides, Derivatives 
and Related Compounds. Various media and procedures for the pro­
duction of spores by Bacillus coagulans var. thermoacidurans, Bacillus 
stearothermophilus, Clostridium sporogenes (NCA, PA$3679), and Clostri­
dium pasteurinum have been investigated and improved methods estab­
lished.
Work is underway to study the bactericidal effect of volatile epoxy 
compounds on common food spoilage organisms, including the above 
sporeforming bacteria.
— II. M. El-Bisi, K. Tsuji, S. Sophianopoulos.
Therm al D estruction o f Sporeforming B acteria o f Significance in 
the Spoiling o f Foods within the Interm ediate pH Range. The
thermal destructoin rates of Bacillus coagulans var. thermoacidurans in 
aconitate buffer over the pH range of 4.5 to 5.2 and the temperature range 
of 205 to 230°F have been determined and the differences in death rates
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at various pH levels statistically evaluated. The differences were sig­
nificant at the lower heating temperatures, but became insignificant at 
the higher temperatures.
Work is underway to establish this information with other spoilage 
organisms of significance at this pH range. This basic information will 
be used to establish the proper thermal processes for canned foods within 
the intermediate pH range.
— H. M. El-Bisi and K . Tsuji.
D EPA RTM EN T O F FO R E S T R Y  AND W IL D L IF E  MANAGEMENT 
A. D. RHODES IN CHARGE
Culture o f Coniferous Nursery Stock. Further testing of weed con­
trol chemicals largely substantiated the results of the two previous years’ 
work. Neburon, a pre-emergence spray, proved highly satisfactory on 
pine and spruce transplants and one-year old seedbeds. Diuron performed 
well on pine and spruce transplants but injured one-year old stock in 
some instances. CDEC was effective on transplants and one-year old 
stock, including balsam fir, which suffers high mortality from neburon 
and diuron.
—  D. L. Mader.
Forest Stand Improvement by the Use o f Chemicals to Kill In ­
ferior T rees. Red maple, northern red and scarlet oaks were treated 
each month of the year (except where noted) beginning in January, 1956, 
as follows: (1) notch girdling, no chemical, (2) frilling with 2,4,5-T, 6 lbs. 
ahg. in kerosene, (3) frilling with sodium arsenite (2 lbs. per gallon in 
water), and (4) basal spray with 2,4,5-T, 20 lbs. ahg, in kerosene (May 
Nov., 1956, Feb. and April, 1957). By Sept., 1957, top-kill on red oaks 
was almost 100 per cent for all months with (1), (2) and (3); for red maple 
fair to good with (1), good with (2) and excellent with (3). Top-kill with 
(4) was excellent on red maples at all seasons, and on the oaks fair during 
dormancy, poor during the growing season. Control of basal sprouting 
on all species was very poor with (1) and (3), poor to fair with (2), good 
to excellent with (4).
— A. D. Rhodes.
A Method to Minimize the Adverse Effect Upon T ree F o rm  of  
Attack by the W hite Pine Weevil. Additional tests substantiate re­
sults of earlier trials— namely, that removal of all but one lateral branch 
in the whorl below the point of weevil injury produced less stem de­
formity than the retention of all laterals. Contrary to earlier tests, stem 
straightening was slightly greater the smaller the angle of branching on 
the single retained lateral.
— A. D. Rhodes.
52 MASS. EXPERIMENT STATION BULLETIN NO. 509
Influence o f Soil Conditions on the Growth o f Forest Stands-Red  
Pine. The data which have been compiled on the volume growth of red 
pine appears to show a positive correlation with the organic matter and 
nitrogen contents of the soil profile. Additional plots have been sampled 
and further soil analysis is in progress to determine the significance of 
other factors in the growth of red pine plantations.
—  D. L. Mader.
Animal Damage to Crops in M assachusetts. Primary crops studied 
are small fruits, principally blueberries. Studies concentrate on losses 
by songbirds, including blackbirds, starlings, and robins. Control by the 
use of electric snappers, dummy hawks, and similar devices will be con­
tinued. Heavy rainfall throughout the 1958 season insured a heavy crop 
of blueberries and somewhat nullified the interest of the growers in bird 
losses. Bird numbers are as high or higher than for 1956 and 1957.
—  D. B. Pike.
Marketing Forest Products in M assachusetts. Analysis was made of 
the 55 sawmills studied. A study to determine the adequacy of available 
forest market statistics and services, both public and private, disclosed 
that adequate markets exist, but that these markets are unknown to 
many producers. A generally disrupted market structure shows a need 
for better guidance by forestry agencies in the fields of manufacture and 
merchandising.
— J. H. Rich.
T he Structure and Organization o f the Markets for Luinher P ro ­
duced by Sawmills in the Northeast. The proposed field schedule has 
been drawn up, field tested, and approved by the regional committee. A 
sampling list of sawmill owners, taking into account location and mill 
size, has been prepared, and field contacts will soon be started.
—  R. S. Bond.
Artificial Regeneration of W hite Pine and O ther Conifers by Direct 
Seeding. Experiments have been conducted to determine the practi­
cability of substituting direct seeding for forest planting of nursery-grown 
stock of eastern white pine and other conifers. Investigations have dealt 
principally with losses to tree seed caused by birds and mammals. Pre­
liminary results indicate that large quantities of seed may be consumed 
by both birds and mammals, and that the success of direct seeding will, 
to a large extent, depend upon protection of seed against depredation by 
these animals.
— H. G. Abbott.
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D EPA RTM EN T O F HOME ECONOMICS NUTRITION  
ANNE W. WERTZ IN CHARGE
Growth and Reproduction o f Albino Rates Maintaind on All-plant 
Rations. The proteins of plants contain less of some of the essential 
amino acids than proteins of animal origin. However, proteins from dif­
ferent parts of the plant and from different types of plants differ in their 
amino acid composition and, in certain combinations, may supplement 
each other and provide the essential amino acids in amounts sufficient to 
maintain adequate nutrition for human beings and animals. Albino rats 
have been successfully reared for 4 generations on an all-plant ration 
supplemented with 1.25%  mineral mixture, without any gross abnormal- 
ties being produced in the young. For the parent generation through 3 
successive pregnancies, the average weight of the young at weaning was 
less than that of young reared by littermates maintained on the stock 
breeders’ ration, but the average number of young per litter was greater 
on the all-plant ration.
— A. W. Wertz and B. Bouchard.
Effect o f Pregnancy on the Pyridine Nucleotides in R ats’ Livers.
Theije appears to be no significant difference between the concentrations 
of pyridine nucleotides in the livers of pregnant and non-pregnant rats.
— M. Lojkin.
The Absorption and E xcretion  o f L-Tryptophan Administered  
Orally to Normal Human Subjects. Within thirty minutes after the 
ingestion of a one-, two-, or three- gram dose of L-tryptophan the plasma 
Tryptophan levels increased from two to twelve times the fasting levels. 
Although the urinary excretion of tryptophan increased temporarily, 
in all cases less than 1 % of the dose was excreted in the urine.
— A. W. Wertz and G. French.
The Effect o f Thiam ine and Pyridoxine on the Conversion of 
Tryptophan to Niacin by Human Beings. A basal diet providing 
approximately 5 mg. niacin, 0.5 mg. thiamine, 0.7 mg. vitamin B 6, 190 
to 250 mg. tryptophan, and 7 to 8 grams nitrogen for 5 male and 4 female 
subjects supported nitrogen equillibrium and produced a decrease in 
urinary excretion of N1-  methylnicotinamide within a twenty-day period, 
which was comparable to only 30 % of the initial excretion. The addition 
of 500 mg L-tryptophan caused only a moderate increase in the excretion 
of the niacin metabolite in a 9-day period. The addition of 2 mg thiamine 
to the diet was followed by an increase in excretion of N^methylnicotin- 
amide to 93 % of the initial values within a 6-day period. The further 
addition of 3 mg pyridoxine to the diet did not significantly alter the ex­
cretion of this metabolite. Whether the increased excretion was caused 
specifically by the addition of thiamine to the diet, merely by the increased 
efficiency in the conversion of tryptophan to niacin or because of the 
longer time on the tryptophan supplement, is being investigated further.
— A. W. Wertz, M. Derby, G. French, B. Bouchard andR . Tsuji.
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D EPA RTM EN T O F P O U L T R Y  HUSBANDRY
T. W. FOX IN CHARGE
The Interrelationship o f Growth with O ther Physiological F acto rs  
o f Chickens. Selection for rapid and slow rate of growth is now in the 
fifth generation of selection. The difference in eight week weights of the 
fourth generation of selection indicates a reduced response to continued 
selection. The sex-dimorphism in eight week weights within lines appears 
to differ and may be explained by the method of selection practiced.
-  -T. W. Fox.
Statistical Analysis o f the Massachusetts Chicken and Turkey  
B roiler Test, Inc. The present broiler testing procedure results in 
entry differences being confounded with possible pen effects. During 
the past testing years, because of the availability of duplicate entries, it 
has been possible to study the differences between replicate samples of 
the same genetic stocks. In all cases, the differences have been small 
and provide some evidence that pen effects may not be important at this 
testing site.
— T. W. Fox.
E gg Holding on the Farm . An egg room temperature of 55°F proved 
the most effective and practical temperature for holding eggs before ship­
ping, as measured by weight loss, aircell depth and albumen height. 
60%  R.H. retained Grade A quality as well as 80%  relative humidity 
without dampness and odors of the latter.
— //. Vondell.
T he Effects o f Furoxone on Reproduction in Turkeys. Depending 
on drug level and time of administration, Furoxone can adversely affect 
testis function and embryonic development in the turkey. A significant 
interaction between the drug and the Vitamin E level of the ration was 
found in respect to hatchability of fertile eggs.
-—./. R. Smyth, Jr.
T he Effects o f Certain O rganic and Inorganic Diluents on the 
Fertilizing Ability o f Turkey Semen. All of the diluents resulted in 
significantly inferior fertility for 3 week post-insemination periods when 
compared to undiluted semen. Frozen diluents were found to be sig­
nificantly inferior to unfrozen diluents. The various diluents varied in 
the resulting duration of fertility and hatchability of fertile eggs.
•— /. R. Smyth, Jr.
Effect o f Sperm Survival Tim e in the Fem ale Reproductive T ract on 
Fertility ami Ilatehahilily. Following 5 generations of selection for 
duration of fertility following artificial insemination in White Rocks, 
the average durations were 13.8 and 5.4 days for the high and low lines 
respectively. Reciprocal crosses between the lines indicate the line dif-
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ference to be largely a female problem. However, in addition, the high 
line sperm are superior to the low line sperm, as adjudged by sperm com­
petition tests with White Leghorn males.
- ] . R. Smyth, Jr.
T he Development of Inbred Lines o f W hite Plymouth Rocks. Five 
major inbred lines are being carried at the present time. Two of these' 
lines have coefficients of inbreeding of approximately 75 percent.
— /. R. Smyth, Jr.
G enetics and Physiology o f Length o f Incubation Period in the 
Chicken. The two White Rock lines selected for early and late emergence 
time have been found to differ in their thyroidal activity. These lines 
were treated with reserpine and compared in respect to thyroid response. 
Both responded similarly to the drug levels employed, while maintaining 
the relative line differences.
— J . R. Smyth, Jr.
G enetic R esistance to Histomonas Meleagridis Infestation in the  
Turkey. The line selected for resistance to Blackhead disease continued 
to display a significant resistance in only a part of the resistance trials. 
A genetic-environmental interaction of presently unknown origin appears 
to be involved. Additional technique studies indicate that an innoculum 
should be stored for no longer than 2 weeks prior to use.
Inheritance o f Fertility  and H atchability in Turkeys. Prior to light 
stimulation of sexual activity, females from the lines previously selected 
for high and low mating frequency were injected with 2 levels of diethyl- 
stilbestrol. For a given dosage, the high line female responded by showing 
mating behavior at a significantly higher rate than did the low line. How­
ever, no correlation was found within lines between the behavior follow­
ing injection and subsequent mating activity during the normal breeding 
season.
— /. R. Smyth, Jr.
T he E ffect o f Mineral Balance on Requirem ents o f Laying Chick­
ens for Maintenance, Production and Reproduction. During the past 
year, two groups of 100 Single Comb White Leghorn pullets were reared on 
two different levels of dietary calcium to evaluate the effect of calcium in­
take on subsequent production. At 19 weeks, 180 pullets were housed in 
an individual Bird laying cage unit. Three levels of phosphorus and three 
levels of magnesium in all possible combinations were fed to groups of 20 
pullets from each of the growing period treatments. The results to date 
indicate (1) no difference in egg production, (2) a slight but consistent 
increase in egg weight of hens reared on the high calcium grower program, 
(2) a general tendency towards reduced shell thickness with increasing 
magnesium and phosphorus levels, and (4) a relationship between calcium 
to phosphorus ratio during the growing period and the calcium to phos­
phorus ratio during the laying period. The incidence of typical cage layer
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fatigue (osteoporosis) observed has occurred to the extent of 14.4 % in 
hens grown on the high calcium diet versus 5 .6%  for those hens grownon 
the low calcium diet.
—  D. L. Anderson.
A Study o f the Effects of Serpasil on the Productive and R ep ro ­
ductive Perform ance o f a High E gg  Production Strain o f Chickens 
Under D ifferent Environm ental Conditions. During the past six 
months, this study was conducted using 3 groups of 150 Single Comb 
White Leghorn day-old pullets which were assigned to special floor pen 
treatments; two groups received the basal control ration and one group 
received the control ration plus 0.5 milligrams per kilogram of Serpasil. 
At 19 weeks of age, the pullets were housed under two environmental con­
ditions. One-half of the birds were placed in individual laying cage units 
and one-half were placed in replicate floor pens to test the effect of en­
vironmental conditions on egg production, feed consumption and egg 
characteristics. A preliminary summary of the growing period data indi­
cates that Serpasil may have an effect on the thyroid gland and on choles- 
trol metabolism. This may partially explain the improved feed conversion 
up to 9 weeks of age and the subsequent depression in feed conversion 
from 9 weeks of age on. The data from the laying period are incomplete 
at this time.
—  D. L. Anderson.
T he Relation o f Dietary Energy to O ther Nutrient Requirem ents 
o f Growing and Breeding Turkeys (Protein  Amino Acids, V ita­
mins and M inerals). The results of two years studies on the effects of 
increased energy level on the protein requirement of turkey breeder hens 
differing in mature body weight indicate no differences between breed or 
treatment groups with regard to hatchability, body weight maintenance, 
or egg production. Egg production of the heavy breed pens receiving the 
lowest protein level appears to be reduced in the absence of added animal 
fat, suggesting a possible protein sparing effect of fat.
Results of studies on the metabolizable energy of glucose have shown 
a linear decrease in metabolizable energy with increasing levels of cellu­
lose not proportional to gross energy of cellulose. These findings indicate 
that cellulose is not completely inert for the turkey poult
Increasing the calcium level in poult rations with and without ani­
mal fat appears to have no effect on the metabolizable energy of fat. The 
addition of animal fat has resulted in approximately a 5 %  increase in 
calcium retention.
—  D. L. Anderson.
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SHADE T R E E  LA BO RA TO RIES
General Program . In 1958 approximately 18,000 specimens were ex­
amined in laboratory and field investigations, including 56 kinds of trees. 
Requests involved primarily the control of pests, but non-parasitic troubles, 
tree selection, planting and care were also included.
— M. A. M cKenzie, F . IP. Holmes, C. S. Chater, II. W. Gilbertson.
Dutch Elm  Disease. From 1911 to June 30, 1958, 60,705 diseased elms 
including 10,510 afflicted ones found for June 1957-58, were reported in 
339 towns, in all 12 counties on the Massachusetts mainland, and Tisbury 
in JOukes County on the island of Martha’s Vineyard. As of June 30, 
1958, the disease was not found on Nantucket island.
— M. A. M cKenzie, F. W. Holmes.
Oak W ilt. The disease is caused by Ceratocysits fagacearum  (Bretz) Hunt 
(=  Endoconidiophora fagacearum  Bretz). Destruction of oaks has been 
serious in 18 States. The disease has not been found in Massachusetts. 
All oak troubles which might be confused with the bona fide oak wilt 
have been checked, although further careful investigation in Massachusetts 
is necessary. Several leaf diseases, root rot, insects and lightning strokes 
have been found associated with injury sometimes thought to be oak wilt.
— M. A. Me Kenzie.
Spray Injury to Sugar Maples. Six rows of 5 sugar maples each were 
sprayed May 6, 1958, when the trees’ foliage varied from bud-break to 
half-size leaves. Six commercial pesticide mixtures were applied to one 
rotv each, at rates recommended by the manufacturers for use on trees. 
Weather was cool and sunny, after a long rainy period. The slight breeze 
did not carry enough spray to cause phytotoxic symptoms on trees in 
alternating untreated rows. The pesticides were chosen for their content 
of various fungicides that might serve to control maple anthracnose, 
caused by Gloeosporium spp. Infection was light in all trees despite a 
cool, rainy summer. Although there were more infections in unsprayed 
than sprayed leaves, the unsprayed foliage still looked far superior to the 
sprayed because of injury caused by each of the spray formulations used. 
The pesticide materials and amounts per gallon of water were:
A. — 12 tbsps. 12.75 % copper (in form of basic sulphates and chlor­
ides).
B. 1 tsp. 5%  phenyl mercuric triethanol ammonium lactate.
C. 1 tsp. 9 .98%  phenyl mercuric 8-hydroxyquinolinate.
D. 16 tbsps. 5 .0%  malathion + 6 .0  % cap tan+ 6.6% D D T + 33.4%
sulphur (4 to 5 microns). This caused most severe injury.
E. 4 tbsps. 4 .6%  yellow copper oxide+ 0 .35%  rotenone +  0.65%
other cube resins+ 1 .30%  methyl naphthalenes.
F. 9 gms. 76%  ferbam. This caused least severe injury.
— F. W. Holmes, A. P. Cox.
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Amounts o f Salt Needed to Kill Mature T rees. During a 4-year period, 
sodium chloride was applied weekly for 15 weeks each winter to certain 
sloping parts of roads bordering woods, and weekly throughout the year 
to the soil over the root systems of certain trees. At the time of each of 
these applications, calcium chloride was applied to other similar areas. 
Preliminary results of this work were reported in Mass. Agr. Expt. Sta. 
Bui. 490, page 61. By the end of the first year, grass in all these areas 
was conspicuously absent, and foliar symptoms had begun to appear 
on the trees. Weekly applications of sodium chloride for 4 years were 
required before most of the branches died on a sugar maple tree with two 
4-inch trunks. Symptoms on the remaining foliage resembled those of 
scorch: cupping, and chlorotic, then necrotic, margins. After treatment, 
the soluble salt concentration was 800 p.p.m. in the soil around this tree 
(compared to 0-to-15 p.p.m. in soil under symptomless trees that received 
winter salting only), and the chloride concentration in the remaining 
foliage was 3.64%  (compared to 0.10-to-0.29 % in symptomless trees that 
received winter salting only, and 0.024-to-0.048% in untreated trees). 
Expressed as parts per million of sodium chloride, the salt concentration 
in the leaves was 6 x lOr p.p.m., or 75 times that in the soil. During the 
4 years, approximately one ton of rock salt was sprinkled over a 200 
square foot circular area under the sugar maple that was killed.
— F. W. Holmes, D. F. Owen (Feed, Fertilizer and Dairy La w Control 
Services), II. S. Clark, A. P. Cox, J . S. Demaradzki, IV. C. Feldman, Jr.
Bark P atch  Grafting Over Tree Pruning W ounds. Patches of thin 
elm bark were successfully grafted over pruning wounds in elm trees, in an 
effort to exclude wood decay organisms, which often enter at such points 
after initial applications of wound paint crack or peel. Best results were 
obtained when (1) both patch and wound were shaped by cutting around 
the same spindle-shaped 20 gauge galvanized sheet tin template, fitted 
to the tree, (2) the patch was first dipped in an aqueous solution contain­
ing 100 p.p.m. 3-indoleacetic acid, (3) the patch was applied with the same 
orientation to which it originally grew, and (4) mild pressure was applied 
over the surface of the patch. Where all of these conditions prevailed, 
the patch tissues merged with the host tissues around the entire periphery 
of the wound, and the patch formed a layer of wood from 2.5 to 4.5 mm. 
thick under its whole surface between June 20 and September 13.
— F. W. Holmes, ./. S. Demaradzki.
Tests for Control o f T ree Pests.
1. Oak g a ll scale. White oak was sprayed June 4, 1957, for control 
of oak gall scale, Kermes pubescens Bogue. Complete control was achieved 
with malathion 57%  enmulsifiable concentrate at the rate of 1}^ pt./lOO 
gal. water.
2. White pine weevil. White pine was sprayed May 6, 1957, for 
control of white pine weevil. DDT 50%  wettable powder and compound 
1189 wettable powder (a proprietary designation) were applied separately 
at the rate of 4 lb./lOO gal. water. Neither check trees nor treated trees 
showed weeviling.
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3. Birch le a f  miner. Gray birch was sprayed May 13, 1957, for 
control of birch leaf miner. Malathion 57 % emulsifiable concentrate 
was used at the rates of 1. \ fi ,  and 1%  pt./lOO gal. water. After 24 
hours, most larval feeding had ceased on trees sprayed at the 1)^ 2 pt. rate. 
No dead larvae were found on trees sprayed at the %  pt. rate. Some died 
at the 1 pt. rate and more at the I f i  pt. rate.
4. Spruce gall aphid. Blue spruce was sprayed for control of spruce 
gall aphid on April 18, 1957. Malathion 57 % emulsifiable concentrate 
was used at the rates of \ } / 2  pt./lOO gal. water, and 1 pt. plus 1 qt. of 
superior oil 100 gal. water. Malathion at \ } / 2  pt. gave reasonably good 
control. One pt. malathion plus 1 qt. superior oil gave fair to poor control.
5. Sycamore anthracnose. Preliminary tests were conducted in 1957 
and 1958 to evaluate the use of several fungicides, applied as sprays, for 
the control of sycamore anthracnose. To date (June 30, 1958), a 10 
percent phenyl mercury compound appears to give satisfactory control 
when applied 3 times: delayed dormant, bud break and 7-10 days follow­
ing bud break. Further tests will be conducted.
6 Rhizoctonia root rot o f  rhododendron cuttings Oxyquinoline 
sulphate, at the concentration of 1/3 tsp./l gal. water, was applied as a 
drench, at the rate of 1 pt. pe r square foot, to soil infested with Rhizoctonia 
sp. Results are inconclusive. No phytotoxicity was noticed on rooted 
rhodendron cuttings which had been lined out in this soil.
— C. S. Chater, H. W. Gilbertson. Waltham.
Properties and Im portance o f Some Fungus and Virus Diseases 
of Carnations and T heir Control Measures. Storage rots of cuttings 
in storage and soil treatments of soil borne pathogens, Rhizoctonia solani 
and Fusarium oxysporum f .  dianthi, were investigated. Penthahcloro- 
nitrobenzene (PCNB) 75 percent wettable powder used at ^  pound per 
square foot was non-phytotoxic to carnations and highly specific for 
Rhizoctonia control. Longevity tests using Oxalis repens as a bioassay 
plant indicated that PCNB was inhibitory for eight months. Mother 
block production of cultured plants was maintained free for thirty-six 
months. Pseudomonas caryophylii, casual agent of Bacterial Wilt, has 
survived in greenhouse soil six years, if soil is kept in continuous culti­
vation. Single steam pasteurization of wood benches was insufficient 
for complete elimination of the organism. Temperature was found to 
affect response of Chenopodium album  to carnation mosaic and mottle 
inoculation.
— E. C. Gasiorkiewicz, Waltham.
Determination of Fungus and Bacterial Pathogens in Commercial 
Propagating Stock of Carnations. Zygophiala jamaiciensis, the causal 
agent of "greasy blotch” of carnations was found in 90 percent of the 
carnation ranges. Zineb sprays were found effective in controlling sporu- 
lation. Incidence of Fusarium W ilt was decreased to below 10 percent 
and Bacterial Wilt increased from 3.8 percent to 5 percent. A new bac­
terial organism, tentatively identified as similar to the Pertobacterium sp. 
reported in Europe, was found in a Danish variety.
— E. C. Gasiorkiewicz, Waltham.
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Determination o f Fungus and Bacterial Pathogens in Commercial 
Propagating Stock o f Geraniums (Pelargonium .) Clonal selections 
of four geranium varieties were laboratory cultured for systematic patho­
gens. Xanthomonas pelargonii, a bacterial pathogen, was the predomi­
nant organism isolated. Disease-free cuttings were propagated and foun­
dation blocks were initiated and studied for productivity under bench and 
pot conditions. Benched plantings out-yellowed potted plants. Pathogen- 
free geranium stock produced by a mother-block technique was dis­
tributed to commercial propagators for evaluation. Streptomycin sulfate 
200 p.p.m. in combination with oxyquinolene sulfate 250 p.p.m. was 
found ineffective in the control of bacterial blight.
— E. C. Gasiorkiewicz, Waltham.
Chemical Soil Treatm ent for the Control o f Carnation Wilt Caused
by Fusarium oxysporium f .  dianthi. The application of chemical as top 
soil treatments for post-planting control of Fusarium oxysporium f .  dianthi 
appears practical. Twenty chemicals were utilized in a 5000 plant field 
test. None of the material tested was phytotoxic to carnations. Plant 
losses were light (25 percent maximum) following a syringe needle inocu­
lation. Two materials, Monsanto 11423 and CP 8525, appeared systematic 
in that development of leaf spot diseases was prevented.
— E. C. Gasiorkiewicz, Waltham.
Chemical Treatm ents for the Control o f Lily Diseases and Their 
E ffects on Production and Quality. PCNB (pentachloronitrobenzene), 
highly specific for Rhizoctonia, was screened as a bulb and soil treatment 
alone and in combination with ferbam, captan, and iron omadine. All 
treatments decreased root rot. Use of soil ball indexing, i.e., evaluation 
of root system upon removal of plant from pot, was proved to be mis­
leading. Root rot was not correlated with soil ball index. Two treatments, 
oxyquinolene sulfate (1-400) and pavogen (1-1600) had the least amount 
of scorch. No treatments affected blooming, bud count, or blight of plants.
— E. C. Gasiorkiewicz, Waltham.
ANNUAL REPORT, 1957-1958 61
D EPA RTM EN T O F V ET ER IN A R Y  SCIENCE
K. L. BULLIS IN CHARGE
Pullorum  Disease Eradication. A total of 324 chicken, turkey and 
pheasant flocks, representing 1,040,027 samples, was tested in 1957-58. 
Only one infected flock was detected which was classified as negative at 
the close of the season. Of the total birds tested, 100 percent are in non­
reacting flocks. All foci of infection detected in non-breeding flocks by 
the diagnostic service have been eliminated by testing, depopulation, or 
a combination of both methods.
II. VanRoekel, C. F. Smyser, M. K. Clarke, and G. H. Snoeyenbos.
Furazolidone Therapy in Experim ental Pullorum  Disease in 
Chickens. Furazolidone medication of experimentally-infected chickens 
produced results that were influenced by the initiation, duration, and 
level of the drug.
— C. F. Smyser and H. Van Roekel.
Chronic Respiratory Disease Studies. From a CRD positive breeding 
flock, first and second generation progeny, maintained on two nonpoultry 
farms, have remained serologically negative for CRD. Eggs from CRD- 
free and CRD-positive sources, incubated in the same incubator, failed 
to show transmission of the agent, even though the latter group exhibited 
egg transmission of the organism. Serologic tests of random lots of 
samples from breeding flocks have revealed a wide range in percentage of 
reactors. Limited serologic testing has demonstrated that the disease 
may be eradictaed under certain conditions. Mature chickens, serologi­
cally positive for CRD but asymptomatic, yielded negative results when 
challenged with a virulent strain of CRD.
— H. VanRoekel and O. M. Olesiuk.
Newcastle Disease and Infectious Bronchitis Immunization. A
comparative evaluation of two types of combined ND and IB commercial 
vaccines (micronized and water) in field vaccination trials revealed that 
the water type vaccine was not as effective as the dust type, although the 
latter also failed to produce an adequate immunity.
— H. Van Roekel, R. N. Larose and F. R. Bridges.
Study of Infectious B ronchitis Strains and Commercial Vaccines.
Infectious bronchitis isolates recovered from five different outbreaks are 
being subjected to type study. Different types of IB commercial vaccine 
were investigated and some were found to be low in virus potency, failing 
to produce a satisfactory immunity.
— M. K. Clarke, F. R. Bridges and H. Van Roekel.
Infectious Synovitis. Continued drug studies have demonstrated that 
chlortetracycline is somewhat superior to oxytetracycline and that either 
is superior to furazolidone. Streptomycin is effective prophylactically 
only if given parenterally early in the incubation period. Erythromycin
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is without economic value for controlling this disease. Marked variation 
in strain sensitivity of the agent to various drugs was demonstrated. Ex­
tensive laboratory trials indicate that an 0.022 % concentration of chlor- 
tetracycline in the feed is adequate to control most strains of the agent. 
Experimental results strongly support, but have not conclusively proven, 
egg transmission of this disease.
—  G. H. Snoeyenbos, M. Sevoian, and H. I. Basch.
Avian Encephalom yelitis Studies. The Van Roekel strain of AE virus 
has been successfully egg-adapted by the yolk sac route of inoculation. 
This has facilitated simple and effective serum-neutralization tests for 
the detection of immunity levels.
Preliminary trials indicate that an immune response can be induced 
by intramuscular and wing-web vaccination techniques. The post vac­
cination reaction (ataxia and mortality) is severe in a rather large portion 
of the birds thus treated. Responses to spray and water vaccination 
techniques appear favorable but are, as yet, inconclusive.
— B. JV. Calnek and H. J .  Jehnich.
Diagnostic Service— Poultry. At Amherst, 2939 specimens were ex­
amined in 538 concessions; at the Waltham branch laboratory, the num­
bers were 8.094 and 1,159 respectively. A majority of these specimens 
were either chickens or turkeys representing flocks with damaging disease 
problems. Both laboratories rely on extensive use of bacteriological, 
virological, serological and toxicological tests, in addition to sympto­
matology and pathology, to establish a diagnosis and to formulate specific 
recommendations for treatment or prophylaxis. Full cooperation is ex­
tended to other department members engaged in research or control 
projects.
The number of diagnoses of avian infectious hepatitis has sharply 
increased during the last year to the point where it is recognized as a 
major health problem. Histopathological examination appears to be the 
most reliable method of diagnosis.
Extensive mortality in eider ducks occurred during the winter months 
on the Eastern shore. A heavy infection with an acanthocephalid worm 
Polymorphus Sp. was found in specimens submitted to Waltham for diag­
nosis. This host specific parasite was believed to be a major cause of the 
extensive mortality.
For a number of years, a disorder termed "cage layer fatigue" has 
been recognized by poultrymen engaged in caged layer operations. A 
recent brief surge in popularity of this means of housing called this prob­
lem to our attention. A study of this disorder, with the assistance of the 
Feed, Fertilizer and Seed Control Service and the Department of Poultry 
Science, disclosed a type of osteodystrophy indistinguishable from that 
produced by a rachitic diet. Feed analysis indicated that affected birds 
had been fed an adequate diet as judged by requirements for more con­
ventional housing. The osteomalacia which occurs is believed to be 
caused chiefly by lack of exercise necessary to stimulate normal deposi-
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tion of mineral salts in the skeletal structure. Extensive nutritional 
studies will be necessary to determine if  a change in the ration provided 
such birds can circumvent this problem.
—  G. H. Snoeyenbos, G. P. Faddoul, M. Sevoian,
G. W. Fellows, and H. I. Basch.
Large Animals. During the calendar year of 1957, 28,884 milk samples 
were tested for mastitis. Of this number, 1,961 were from 10 State 
institution herds, 202 from the University Farm Department herd, 26,440 
from 110 private herds, and 281 were tested on an experimental basis. 
Under the program for the eradication of Str. agalectiae infection which 
began February 1, 1957, 57 (60%) of 95 enrolled herds were found posi­
tive. An average of 32 % of the cows in the positive herds were found 
infected on initial herd test. By the end of the calendar year, 19 of the 
positive herds had been freed from the infection.
A total of 773 specimens was examined during 1957, in 297 consign­
ments. These were classified as follows: 181 bovine, 43 procine, 20 
canine, 19 ovine, 15 equine, 9 caprine, 4 feline, 2 deer, 1 each of hamster, 
racoon, bear and human.
Three new cases of bovine mastitis due to Nocardia asteroides in­
fection were found in separate herds. Occurrences have now been found 
on five premises in the State. The infection has not responded satis­
factorily to experimental treatment and further trials are in progress.
Preliminary investigations have concerned the effect of riboflavin 
deficiency on hamsters, the effect of leptospirosis in hamsters and the 
relationship of riboflavin deficiency to the development of leptospirosis 
in hamsters.
Leptospirosis has also been studied in limited trials in calves and in 
sheep.
In cooperation with Feed, Fertilizer, Dairy Law and Seed Control 
Services, attempts have been made to determine the riboflavin level in the 
blood serum of horses on a normal diet and those on diets supplemented 
with riboflavin.
W. K. Harris, R. E. Smith, and 1. M. Reynolds.
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PUBLICATIO N S
498 Labor Cost on Wholesale Milk Routes in Springfield, Massachusetts. 
Herbert G. Spindler. 44 pp. January, 1958.
499 Assigned but not published.
500 Assigned but not published.
501 A Fresh Cranberry Marketing Survey. J. Richard Beattie and Irving 
E. Demoranville. January, 1958. 12 pp.
502 Assigned but not published.
503 Annual Report for Year Ending June 30, 1957. 64 pp. June, 1958-
504 Breeding for High Hatchability. Frank A. Hays. 56 pgs.
CONTROL BU ILLET N S
172 Inspection of Commercial Feedstuffs. Feed Control Service Staff. 
38 pages. August, 1957.
173 Thirty-seventh Annual Report of Pullorum Disease Eradication in 
Massachusetts. Poultry Disease Control Laboratory. 12 pps. 
September, 1957.
174 Inspection of Commercial Fertilizers and Agricultural Lime Pro­
ducts. Fertilizer Control Service Staff. 28 pages. February, 1958.
175 Seed Inspection. Seed Control Service Staff. 40 pages. January, 
1958.
M ETEO RO LO G ICAL BU LLET IN S
823-834 Monthly reports of daily weather records including monthly 
and annual summaries. R. W. Kleis. 4 pp. each.
R E PO R T S O F INVESTIGATIONS IN JOURNALS
1029 Chelation by Organic Substances— A Factor in Phosphate Avail­
ability. Joseph E. Steckel and Dale H. Sieling. Proceedings of 
the National Academy of Sciences (India). 1956. Volume XXV, 
Pp. 329-337.
1062 Effects on Infectious Bronchitis on the Reproductive Tracts, Egg 
Production, and Egg Quality of Laying Chickens. August, 1957. 
Avian Diseases. Vol. 1, No. 2. Pp. 136-164. M. Sevoian, and 
P. P. Levine.
1081 Nonenzymatic Discoloration of Green Bean Puree II. A. S. Rose- 
man, G. E. Livingston and W . B. Esselen. Food Research 22, 
No. 6, Pp. 542-552. May, 1957.
1082 Colorimetry of Baby Foods. G. E. Livingston, B. Gersten and J. 
Shore. Food Technology, X II. Pp. 273-275. (1958).
1097 Considerations concerning the Application of Statistics to Random 
Sample Broiler Tests. Kinney, Terry B. and Thomas W . Fox. 
1957. Poultry Science 36 : No. 4, July, pp. 877-880. 4 pages.
1100 A Bacteriological Survey of Commercially Frozen Beef, Poultry and
1102
1105
1106
1107
1108
1110
1111
1112
1113
1115
1116
1118
1123
1124
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Tuna Pies. Warren Litsky, I. F. Fagerson and C. R. Fellers. August 
1957. Journal of Milk and Food Technology. Vol. 20, (8) pp. 
216-219. 4 pages.
Some Observations on Carotenoid Biosynthesis in Tomatoes. 
F. J. Francis. Proceedings of American Society of Horticultural 
Science. June, 1958. 71:349-55.
Recorded Dutch Elm Disease Distribution in North America as of 
1956. F. W. Holmes. Plant Disease Reporter. Vol. No. 41, 
pp. 634-635. July, 1957.
Field evaluation of antibiotics for control of crown gall on the 
cultivated highbush blueberry. Bert M. Zuckerman. Plant Disease 
Reporter. Vol. 41, pp. 674-677. 4 pages. August, 1957.
Early Embryology of the Cow. I. Gastrula and Primitive Streak 
Stages. March, 1958. Journal of Dairy Science. J. S. Greenstein 
and R. C. Foley. Volume No. 41, pp. 409-421.
Internal Atmosphere Movement in Controlled Atmosphere Storage. 
J. W . Zahradnik, F. W. Southwick and J. M. Fore. Agricultural 
Engineering. Vol. 39(5), pp. 288-289. May, 1958.
Avian Infectious Hepatitis. II. Some Characteristics of the Etio- 
logic Agent. Effect of Various Drugs on the Course of the Disease. 
R. W. Winterfield, M. Sevoian, and C. L. Goldman. Avian Dis­
eases. February, 1958. Vol. II, No. 1, Pp. 19-39. 
Tryptophan-Niacin Relationships in Pregnancy. A. W. Wertz, 
M. E. Lojkin, B. S. Bouchard and M. B. Derby. Journal of Nutri­
tion. Vol. No. 64. Pp. 339-353. March, 1958. 15 pages.
The Early Embryology of the Cow with Notes on Comparable 
Human Development. J. S. Greenstein and R. C. Foley. January - 
June, 1958. International Journal of Fertility. Vol. 3, Pp. 67-79. 
Avian Infectious Hepatitis. I. Clinical and Pathological Mani­
festations. M. Sevoian, R. W. Winterfield, and C. L. Goldman. 
Avian Diseases. Vol. II, No. 1. Pp. 3-18. Feb., 1958.
The Influence of Furazolidone on Experimental and Natural Pul- 
lorum Infection in the Chicken. C. F. Smyser. Jr., and H. Van 
Roekel. Avian Diseases. Vol. 1, No. 3, Pp. 328-337. Nov., 1957. 
The Effect of Varying Rates of Nitrogen and Potassium on the 
Mineral Composition of McIntosh Foliage and Fruit Color. W. D. 
Weeks, F. W. Southwick, Mack Drake and J. E. Steckel. Pro­
ceedings of the American Society of Horticultural Science. Vol. 
71, PpT 11-19. July, 1958.
Chicken semen and semen serum as turkey semen diluents. J  
Robert Smyth, and Terry B Kinney, 1958. Poultry Science 37: 
March, pp 366-371. 5 pages
Changes in Pectic Substances of Four Varieties of Pickling Cu- 
bers During Fermentation and Softening R A Lampi, W  B 
Esselen, C L Thomson, and E E Anderson Food Research 
Vol 23, No (4) Pp 351-363. January 1958
Symposium on Chronic Respiratory Disease of Poultry HI Epi- 
zootiology of Chronic Respiratory Disease in Chickens H Van 
Roekel, Olga M Olesiuk, and L P Beninato. American Journal 
of Veterinary Research. April, 1958. Vol. 19, No. 71. P. 453-463.
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1131 Laying house temperature and egg production. F. A. Hays, 1958. 
Poultry Science 37: No. 3, May, pp. 592-595.
1132 Serological Survey for Leptospira Pomona Antibodies in Cattle 
and Deer in Massachusetts. April, 1958. Iona Mae Reynolds and 
R. E. Smith. Journal of the American Veterinary Medical Asso­
ciation. Vol. 132, No. 7. Pp. 293-296.
1133 Weed Control in Sweet Corn— 1957. W. H. Lachman and L. F. 
Michelson. Proceedings of the Northeastern Weed Control Con­
ference. Vol. No. 12, pp. 383-385. 1958
1134 Weed Control in Onions— 1957. W. H. Lachman, L. F. Michelson 
and D. D. Allen. Northeastern Weed Control Conference. Vol. 
12, pp. 386-389. 1958
1136 Tolerance of Taxus and Juniperus to Selected Herbicides. R. L. 
Ticknor and P. F. Bobula. Proceedings of the Northeastern Weed 
Control Conference. Vol. No. 12, pp. 112-113. January 8, 1958. 
2 pages.
1137 Preplanting Treatments for Weed Control in Nursery and Herba­
ceous Ornamentals. Robert L. Ticknor and Eugene C. Gasior- 
kiewicz. Proceedings of the Northeastern Weed Control Con­
ference. Vol. No. 12, pp. 114-118. 5 pages. January 8, 1958.
1138 The Use of the "Weighted-Rankit” Method in Variety Trials, L. F. 
Michelson, W. H. Lachman and D. D. Allen. Proceedings of the 
American Society of Horticultural Science. Vol. 71, pp. 334-338. 
1958.
1150 Gibberellic Acid— It’s Effect on the Growth of Rhododendron 
Seedlings With and Without Supplemental Light. Robert L. 
Ticknor. Quarterly Bulletin of the American Rhododendron So­
ciety. April 15, 1958. Pp. 75-78. 4 pages.
1160 The Incidence of Penicillin in the Market Milk Supply of a Local 
New England Area. F. A. Siino, R. B. Czarnecki, and W . K. 
Harris. Journal of Milk and Food Technology.
1161 Diazinon, its effect on egg quality and production. John H. Von- 
dell, 1958. Poultry Science 37: July, pp. 979-980.
M ISCELLANEOUS CONTRIBUTIONS
Abbott, II. G. & F. E. Cunningham. K  Hardwood Nursery Stock Avail­
able. U. S. Forest Service, Northeastern Forest Experiment 
Station, Forest Research Notes No. 70. 1957. 4 pages.
Anderson, E. J., F. R. Shaw & D. J. Sutherland. Effects of certain fungi­
cides on honey bees. Journal Econ. Ent. Vol. No. 50. pp. 
570-573. 1957. 4 pages.
Bennet, Emmett. Action of Acid Chlorite on Certain Nonwoody Tissues. 
Technical Association of the Pulp & Paper Industry (TAPPI) 
December 1957. Vol. No. 40. pp. 984-985. 2 pages. 
Butterfield, N. W. & E. C. Gasiorkiewicz. Chemical Weed Control for 
Gladiolus. The Gladiolus. 1958. pp. 101-103. 3 pages. 
Campbell, G. W. and Warren Kitsky. Viruses and Cancer—Fact or 
Fantasy? Geriatrics. Vol. No. 12. pp. 521-527. September, 
1957. 7 pages.
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Gasiorkiewicz, E. C. Bioassay Test for the Detection of Pentachloronitro- 
benzene. Phytopathology. Vol. No. 48. P. 261. 1958. 1 page.
..............  Storage rots of carnations. Phytopathology. No. No. 48.
P. 261/ 1958.
_____ ____ The Use of Granular herbicides in gladiolus. The Gladiolus.
pp. 94-100. 1958. 7 pages.
Goldman, C. L. & Warren Litsky. The role of acetate for the growth of 
Acetobacter gluconicum 2G in a defined medium. Bact. Proc. 
Proc. Vol. No. 1. p. 15. May 1, 1958. 1 page.
Guba, E. F. Pertinent Aspects of the Infection Cycle and Control of the 
Peach Canker pathogen Fusicoccum anygdali. Plant Dis. 
Rep. U.S.D.A. 42 ; No. 4, April, 1958. pp. 481-492.
......... ........ The Peach Constriction Disease. Phytopath (Accepted for
publication).
...... ...... . Monograph of Monochaetia and Pestalotia. (To be pub­
lished by Harvard University Press in 1959.)
Hill, F. W . and D. L. Anderson, 1958. Comparison of metabolizable 
energy and productive energy determinations with growing 
chicks. Journal o f  Nutrition 64 ; No. 4, April pp. 587-604.
Holmes, F. W. Distribution of Sexual-Compatability Strains of Cerato- 
cystis Ulmi in Massachusetts. Phytopathology. Vol. 48 p- 
263, May, 1958. 1 page.
.................  Recorded Dutch Elm Disease distribution in North American
as of 1956. Plant Disease Reporter. 1957. 2 pages.
Kuzmeski, J. W ., A Colorimetric Procedure for Phosphorus in Feeds and 
Marine Products. Journal of the Association of Official 
Agricultural Chemists, 1957. Vol. No. 40. pp. 1056-1059. 
4 pages.
Lachman, W. H., L. F. Michelson & D. D. Allen. Weed control in onions.
1957. Proc. Northeast Weed Control Conference. Vol. 
No. 12. pp. 386-389. 1958.
____ ____  L. F. Michelson & D. D. Allen. Weed control in sweet corn—
1957. Proc. N. E. Weed Control Conference. Vol. No. 12. 
pp. 383-385. 1958.
.................. L. F. Michelson & D. D. Allen. Weed control in spinach,
lettuce and carrots. 1957. Proc. N. E. Weed Control Conf. 
Vol. No. 12 pp 399-401 1958
MacConnell, W  P Cover Mapping Massachusetts from Aerial Photo­
graphs. Proc. Society of American Foresters Meetings 
Syracuse, N Y , 1957 Meeting Proc 1958 pp 159-162
McKenzie, M. A , Trees Planted by tree wardens in 1957 Report by Shade 
Tree Laboratories 1957 12 pages
..................  Summary of the Dutch Elm Disease Conference Proceedings
of the Twelfth Annual Conference on Dutch Elm Disease 
1957 p 16
..................  Three Progress Reports (The Dutch elm disease) Septem­
ber 1957-June 1958
Mellen, W  J  1957. Further comments on "Controlling Sex” in chickens 
Poultry Science 36: No 6, November, pp 1385-1386.
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Mellen, W  J  , 1958 Duration of effect of thyroxine and thiouracil in 
young chickens Poultry Science 37 : No 3 , May, pp 672-679
Norcross, N L , R B Read, Jr , and Warren Litsky Typhimurium vac­
cine— a discussion Am J  Public Health Vol No 48 pp 
431-432 April, 1958 2 pages
Read, R B , Jr  , and Warren Litsky Trends in milk pasteurization 
Dairy Handbook and Dictionary pp 84-88 1958 5 pages
Shaw, F R , A I Bourne & R Migliorini Newer fungicides and their 
effects on honey bees Amer Bee, Jour Vol No 97 pp 
437-43i8 1957 2 pages 8
A I Bourne and R Migliorini The effects of various levels 
of fertilizers on growth and nectar secretion of snapdragons 
(Antirrhinum majus) Glean Bee Cult Vol No 85 ppl 
598-599 2 pages
Smith, Carolmarie and R B Read, Jr. Immunization studies on beta- 
prophiolactone treated Salmonella typhimurium Bact Proc 
Vol 1 p 73 May, 1958
Ticknor, R L and E C Gasiorkiewicz Preplanting treatments for weed 
control in nursery and herbaceous ornamentals Proceedings 
Northeastern Weed Control Conf Vol No 12 pp 114-118 
1958
Zuckerman, Bert M Fungicide concentrate studies in Massachusetts
1957 Cranberries Vol No 22 (10) pp 7-9 February,
1958 3 pages
___ _____ Disease control and other experiments on Massachusetts bogs
in 1957 Cranberries. Vol. No 22 (11) pp 14-15 March, 
1958 2 pages
FINANCIAL STATEMENT 1957-58  UNIVERSITY OF MASSACHUSETTS AGRICULTURAL EXPERIMENT STATION
Hatch RRF State Totals
RECEIPTS
Received from U.S. Treas. 
State Appropriation
$312,791.00 $98,150.00
$615,109.70
$410,941.00
615,109.70
Totals $312,791.00 $98,150.00 $615,109.70 $1,026,050.70
E X P E N D IT U R E S
Personal Service 
Travel
Transportation of things 
Communication Service 
Rents and Utility Service 
Printing and Reproduction 
Other Contractual Services 
Supplies and Materials 
Equipment
$224,763.89
8,533.78
662.37
2.00
818.84
3,049.34
4,483.97
41,302.74
29,174.07
$77,094.34
3,257.75
97.16
952.10
16.45
2,250.56
11,153.66
3,327.98
$572,023.66
5,833.88
500.90
3,000.00
4,457.08
1,093.78
8,351.32
18,044.54
1,804.54
$ 873,881.89 
17.625.41 
1,260.43 
3,002.00 
6,228.02 
4,159.57 
15,085.85 
70,500.94 
34,306.59
TOTALS $312,791.00 $98,150.00 $615,109.70 $1,026,050.70



